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IF you want 
dependable pipe threading equipment— 


specify “LANDIS” 
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The battery of LANDIS Pipe Threading and Cutting Machines shown above ‘ 
typifies the dependability that is built into all LANDIS equipment. b 
This installation, located at Port Jerome, France, was used in the erection of a ‘ 
modern oil refinery. ; 
Dependability in operation and the absolute assurance that the threads produced t 
would make pressure-tight joints were the factors governing the selection of equipment. p 
That LANDIS machines were installed tells the whole story. 

May we send you literature on LANDIS Pipe 

Threading Equipment? ; 

( 
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LANDIS MACHINE COMPANY, INC. 
WAYNESBORO, PA. 
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EFINERS should be interested in the pres- 

ent rumblings and rumors about a crude oil 
price increase. Any increase will certainly affect 
refinery operations. 

Conservatively, it is said, half 
of the current oil production of 
the United States is pumped 
from the wells, and this is a 
higher percentage, perhaps, than has prevailed at 
any time in the history of the industry. The added 
cost of pumping over natural flow is one of the pen- 
alties of the condition of having too much potential 
in the thousands of wells which are held in check 
by proration regulations. Prices of crude, however, 
are governed by the cheapness at which oil could 
be produced from the wells which are not allowed 
to flow. This circumstance reduces the operating 
profit of many pumping wells to the vanishing 
point. In fact, most of the small profit that comes 
from pumping wells is due to their cost having 
been absorbed in the profits made during their 
flush or flowing productive life. But many pump- 
ing wells were pumpers at completion, and still 
others fail to return even the cost of the lifting. 
Continued improvement in production control 
points to the possibility of higher prices for crude 
in the near future. That is the talk among produc- 
ing organizations. They say further that conserva- 
tion authorities who might be disposed to frown 


Production 


And Prices 


upon increased crude prices as being against the 
interest of the public at large, should consider the 
long period of meagre profits to the oil producer, 
if and when a crude price increase is indicated. 

If it comes, the refiner with the most efficient 
facilities will be rewarded for the pains taken in 
bringing his equipment up to modern standards. 


HAT will be the result of the politicians’ 

dream of a government-sponsored natural 
gas pipe line, from the Texas Panhandle to St. 
Louis and Detroit? There are some who fear the 
net result will be merely a tem- 
porary blocking of agitation for 
correcting the notorious gas waste 
situation in the big field. 

The pipe line proposal appears to have diverted 
the drive for corrective legislation, or at least to 
have killed most of the vigor of the agitation. It is 
being predicted, consequently, that the operators 
who are stripping the gas and releasing it into the 
air will be able to continue operating without re- 
straints for another year or two—while the pipe 
line project is being talked and talked. 

It is but natural, under the circumstances, that 
the strippers are being suspected of encouraging 
the efforts and the talk in connection with the pro- 
posal. 

The strippers know, it is argued, that the plan 
is not likely to be executed, despite the fact it sounds 
good on paper. For the lines that are already built 
and moving gas from the Panhandle to the Middle- 
West furnish doubt of the practicability of the plan, 
the existing lines having large amounts of unused 
capacity. 

But the proposal looks interesting, nevertheless, 


Gas Pipe 
Line 
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and it helps to detract attention from the notorious 
gas-wasting operations. 


READER writes “The department of ‘Ideas’ 
beginning in THe Reriner for February 
(Page 53a) is a fine innovation. It should prove 
interesting and valuable to your readers. I hope 
you can keep it alive.” To the writ- 
**Tdeas”’ ing reader—Thanks. But how 
much better it would have been if 
he had included two or more items for that “Ideas” 
page and helped to make it more interesting and 
more valuable. Some have contributed (and re- 
ceived their checks). 

The “Ideas” page was omitted in the March 
issue because of lack of space. It appears again in 
this issue. The editors wish the readers would make 
this department theirs, contributing to it short items 
concerning anything which has proven of value te 
them in any of the various departments of the re- 
finery or natural gasoline plant. It would also be 
a serviceable department for the asking and answer- 
ing of questions concerning any thing of interest 
to the industry. 

Examples: Some furnace oils may be treated in 
continuous treaters instead of in the agitators, 
cheaply and easily. How? Naphthas, kerosenes, 
furnace oils slightly moist may be dehydrated by 
passing them through some types of salt. How? 
Furnace tubes in some types of furnaces may be 
protected, their service life increased and the unit 
kept on stream for longer periods by metallizing 
certain tubes. How? A protective coating on blue 


prints, charts, plans, etc., undergoing frequent han- 
dling will preserve legibility. How? Illegible black 
figures and graduating marks on dials of pressure 
gauges can be restored easily. How? Worn shop 
floors can be refreshed by applying a mixture of 
emulsified asphalt and cement, extending their life. 
How? 

The department of “Ideas” is open to all and will 
publish anything of value that is contributed, ex- 
cepting, of course, duplications. 


OLLECTION of state gasoline taxes costs the 

petroleum industry $22,500,000 annually. This 
is 88 percent of the total cost of collecting these 
taxes, the balance of $3,000,000 being paid by the 
states themselves. 

These estimates are made in a 
study of “The Petroleum Indus- 
try’s Contribution to the Cost of 
Collecting the Gasoline Tax” pub- 
lished by the American Petroleum Industries Com- 
mittee. 


Tax Costs 


“The cooperation and assistance given by the pe- 
troleum industry in collecting taxes upon its princi- 
pal product, gasoline, are unquestionably without 
parallel in the history of taxation,” the report 
asserts. 

Some of the services which the oil industry ren- 
ders the tax collector are pointed out. A concern 
doing business on a national scale must employ legal 
talent to keep it informed with respect to the tax 
laws of the federal government, of 48 states and 

(Continued on page 39a) 


A view of Lake Maracaibo, Venezuela, where one of the world’s outstanding marine drilling developments has 
taken place. Of particular interest in the accompanying photograph is the gasoline plant, which, like the der- 


ricks, has been constructed on pilings driven into the lake bed. 
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HE REFINER in this issue presents Part 2 

of a symposium on Engineering Progress in 
Petroleum Refining, concluding the presentation of 
an important and valuable group of discussions 
which began in the March issue. This correlation 
of engineering and technical information has been 
made possible through the cooperation of several 
refining and engineering companies and manufac- 
turing concerns. The articles present the latest 
available information of technical and engineering 
nature covering the various subjects discussed. 

In the field of metallurgy the subject discussed 
here deals with the newly developed alloyed cast 
irons, their characteristics and their possible and 
probable uses in the refinery. 

In the second article of the important and highly 
valuable series on Inspection of Refinery equip- 
ment, the author begins the discussion of “Methods 
of Conducting Inspections” and covers in detail the 
methods applicable to pressure and other cylindrical 
and spherical vessels, as well as the methods ap- 
plicable to furnace tubes and header boxes. In 
this article the author gets well into the detailed 
instructions and constructive suggestions in regard 
to specific items and types of equipment. 

Two articles are presented on depreciation and 
obsolescence which will prove of timely interest and 
value because of the nature of the times. Depreci- 
ated equipment and obsolete processes are deserv- 
ing of the attention now being given them. Much 
of direct applicability is incorporated in the two dis- 
cussions appearing in this issue. 








The first detailed engineering and technical de- 
scription of the trichlorethylene dewaxing process 
is presented this month and the discussion leaves 
little to be asked concerning the working and ef- 
ficiencies of the process. 

The newest refinery in England employed the 
oil recirculation system of distillation, and in this 
issue is presented a detail engineering discussion of 
the design, construction, and operating features of 
this plant. 

A timely and interesting discussion of sodium 
plumbite solutions as sources of real revenue is 
presented under the title “Spent Doctor as a Re- 
search Problem.” 

The group of articles presented this month also 
includes the concluding part of the series of articles 
on combating corrosion in California refineries 
which was prepared through the cooperation of 
engineers and technologists with the leading  Cali- 
fornia refining companies. The concluding chapter 
of the series on “Technical Control of Percolation 
Filtration” also is presented. Solvent refining proc- 
esses have brought about new interest and activity 
in filtration work. 

In compilation of this symposium each author 
has been given free rein in the complete covering 
of his subject and no attempt has been made to edit 
any author’s personal opinion. The publishers of 
THE REFINER do not necessarily endorse any views 
so expressed ; neither do they accept responsibility 
or liability for such views or expression of opinion. 
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Lobitos Applies Oil Circulation 
To Ultimate Yield Fractionation 


N the present article is disclosed the latest improve- 
ments in the system, and at the same time it is ex- 
plained how the oil circulation system, when used as a 
heating means in a topping installation, has made pos- 
sible yields and quality of products, flexibility and ease 
of operation, heretofore difficult in a continuous system. 
The latest installation was built for Lobitos Ojilfields, 
Limited, at Ellesmere Port, near Chester, England, as 
a topping unit of a complete refinery, by Alco Products 
International of Paris, France, based on the designs of 
Stratford Engineering Company. The general refinery 
engineering was under the supervision of Harold 
Moore, consulting engineer, of London, England. 

The Lobitos management desired to install a topping 

unit, specified to fulfill the following requirements: 

1. Range of capacity from very low rates to 120 per- 
cent of rated capacity. 

2. Flexibility of distillation range of products without 
upsetting the balance of the unit. 

3. Maximum yields, ie., gaps between products of 
not less than 9°F., so as to be assured of maximum 
recovery of those products for which there is 
greatest demand and highest price differential. 

4. To provide a topped crude as the charge to an 
attached high vacuum lube unit, which would be 
free of light components. 

5. To eliminate any detectable cracking in the topping 
stage. 

6. To operate with a maximum thermal efficiency, and 
a minimum of operating personnel. 


Naturally, such a distilling unit demands a heater, 
having rigidly fixed specifications. The requirements 
are in effect those of any efficient modern heating means, 
and are briefly as follows: 

1. To provide a means of efficiently elevating the 
charge to distilling temperature, vaporizing the 
desired percentage, and in addition to make avail- 
able a practically unlimited supply of circulating 
oil at high temperature level. This circulating oil 
can be used as a counter-current indirect heating 
medium in the preheating of the charge to any 
individual fractionating tower, and for the indis- 
pensable and variable supply of reboiler heat to 





*Vice President Stratford Engineering Corp., formerly technical 
director Alco Products International, Paris, France. 
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HE Stratford Oil Circulation System of oil heat- 
ing has been presented to the readers of The 
REFINER at various times over a period of the past 
several years, as a novel, efficient, economical, rela- 
tively inexpensive oil heating installation, when 
utilized as a heat source for various distilling units. 
A recent description of the inside fired oil circu- 
lation heater and its application to modern frac- 
tionation equipment in the refinery of the Dacia 
Romana Petroleum Syndicate of Ploesti, Roumania, 
was presented by Stephan Dobrescu, in the July, 
1933, issue of The REFINER. 


the bases of the towers, which makes ultimate 
yield fractionation possible. 


2. To maintain a low film temperature, which at all 
times is below the decomposition temperature of 
the oil undergoing heating. 


3. To maintain a clean, carbon-free, heating surface 
in order not to impair heat transfer efficiency since 
reduced heat transfer efficiency also means short 
service factor and frequent cleaning. 


4. To make possible high radiant heat transfer rates, 
in order to reduce the area of heating surface re- 
quired, thus reducing the capital investment. 


The first requisite of high radiant heat transfer rates 
is, of course, high flame burst temperature, which re- 
quires efficient combustion. The second requirement is 
that of maintaining a flow of oil over the heated surface 
at sufficient velocity and of sufficient volume to main- 
tain remarkably low film temperatures, and fulfill the 
requirements of one to four above. With these funda- 
mentals of oil heating as an objective, a means of ful- 
fillment was necessary of solution, which was practical 
from the fabrication and operation viewpoint, and rea- 
sonable in initial cost. 


The inside fired oil circulation heater was chosen as 
being suited for the work in hand. Its design is simple 
and is based on years of experimental work and com- 
mercial operations. The fundamentals are as follows: 

As is generally known, hydraulic research has shown 
that a high velocity liquid jet, when directed against a 
flat plate will change direction with a very low loss of 
velocity (approximately three percent). The liquid dis- 
charge from such a nozzle, after striking the plate, 
forms a high velocity film or sheet flow of liquid pass- 
ing over the plate surface, radially from the area of im- 
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pact, completely covering the plate surface with a fast 
moving continuous flow. 





It has also been demonstrated that if a stream of 
liquid of sufficient mass per unit time, be directed at 
sufficient velocity, normal to a heating diaphragm, that 
it then becomes impossible to destroy by burning (oxi- 
dation) this steel plate by normal high temperature 
heating means, as per extreme example, by an acetylene 
torch directed against the transfer surface over the area 
covered on the opposite side by a high velocity sheet 
liquid flow. 


The Stratford Oil Circulation System utilizes the 
above data in the heating of oil. In the design of the 
heater, the flat plate becomes a circular corrugated fir- 
ing tube, four feet in diameter by 12 feet long. There 
are approximately 120 square feet of effective radiant 
heat transfer surface. The nozzles are so arranged as 
to cover the entire fired surface with jets of oil, leaving 
the nozzles at 90-100 feet per second, and discharging 
against the fired sheet, thus providing an unbroken, 
rapidly moving and continuous flow of oil over the 
heated surface. The nozzles are spaced at such intervals 
that a sufficient volume (mass) of oil is passing over 
the sheet at all times to absorb the heat from high 




































temperature combustion, and still. 
avoid high film temperatures and 
resultant decomposition. The trans- 
fer rates resulting from such com- 





bustion are high, in many cases, well over 100,000 
B.t.u. per square foot per hour. The nozzles are ar- 
ranged in a “nozzle sheet” which is a concentric steel 
tube. Spacers maintain a uniform short distance 
between the corrugated firing tube, and the nozzle 
sheet. The oil uniformly discharged by the nozzles 


starts on its outward flow, between the 
and firing tube flowing from the back 
of the heater, continually increasing 


nozzle sheet 
to the front 
in velocity, 


since the stream picks up the flow from all nozzles 
as it progresses. At the front or fired end the mass 
of this oil is at its maximum, as is required by the 
high temperature level of the fired end of the heater, 
and the large quantity of heat to be absorbed. 

An annular header at the front of the heater around 
its circumference, collects the heated oil which then 
flows under circulating pump pressure to the vaporizer 


—Tower No. 2 (to be later described). 


The heater 


is always under low pressure, operates liquid full and 


no vaporization occurs therein. 


Circulating oil is supplied to the heater by a single 
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FIGURE 3 
Flow Chart—Oil circulation system when four gapped products are required. 
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FIGURE 4 


Oil circulation heater assembly showing convection section and air heater. 











stage, vertical centrifugal pump, which takes suction 
from the base of the vaporizing tower No. 2, and dis- 
charges into a circular header, roundabout the center 
of the heater. The oil is uniformly distributed to the 
nozzles in an annular space between the nozzle sheet 
and an outer concentric tube or shell of the heater. 

The specialized high temperature combustion required 
is supplied by a mechanical atomizing burner, to which 
heated fuel is supplied by a quimby high pressure fuel 
pump. In order to elevate the flameburst temperature, 
heated air is required. It is supplied by a cold air fan 
discharging under a pressure of several inches of water, 
through a corrugated plate, envelope type, air preheater 
counter current to flue gas. The air is supplied to the 
burner at a temperature of 600-650°F. and the flow is 
regulated at the burner by a sensitive damper. 

The flue gas leaving the firing tube flows at turbulent 
velocity through a small, tubular convection section, 
where the crude charge to the unit is preheated, and 
where the total heat absorption is approximately 10 
percent of the total required. From the convection 
section the flue gas flows through the air preheater de- 
scribed above, to the stack. The firing tube, convection 
section and air preheater are always under stack draft. 
The positive pressure of the cold air fan is used to pro- 
vide high velocity through the air preheater. The re- 
mainder of the available pressure is converted to rotat- 
ing velocity in the firing tube, by being introduced into 
the tube through a volute. Spinning combustion at high 
R.P.M. assures satisfactory fuel-air mixing and high 
convection transfer rates in the radiant section. 

Fuel oil and air are introduced into the firing tube 
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through a firing “Venturi” or masonry burner throat. 
This is the only masonry in the entire installation, elimi- 
nating residual heat, as well as masonry maintenance 
and repair. 

When the fire is put out, the heater is “dead.” No 
long recirculation is required to bring the unit off the 
line, same having been accomplished within a few min- 
utes in actual refinery operations. 

The inside fired oil circulation heater as applied to 
an ultimate yield fractionating unit, is shown in the 
flow sheet Figure No. 2, which represents the installa- 
tion in the Lobitos refinery. 

Its operation is as follows: The unit is charged by 
a centrifugal pump under conditions of automatic con- 
trol. The need of accurate control of the charge cannot 
be too strongly emphasized, particularly where extreme- 
ly close fractionation is required, since flow variations 
of any great magnitude upset materially the heat bal- 
ance of the towers. Maximum product yields demand 
floating unit conditions. After passing through heat ex- 
changers against product streams, and a steam pre- 
heater, the heated crude passes through a horizontal 
settler of the decelerating type, where water and im- 
purities are removed by settling hot under pressure. 
While there may be traces of water remaining in the 
crude after leaving the settler, there is no possibility 
of greatly variable quantities of, water entering the 
fractionator. Slugs of water, with resultant “puking” 
are unknown where this type of settler is employed, 
even though the crude contains variable quantities of 
water up to 20 percent by volume of the charge. 

In order to maintain “floating” unit conditions the 
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FIGURE 5 


Oil Circulation Heater. Cross section 

of fired end shows nozzle arrange- 

ment and oil flow. Note mass flow of 
circulation toward fired end. 
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VENTURI 


percentage of water charged to the tower must not vary 
appreciably. While this applies in general to all frac- 
tionating units, it is particularly true where high yields 
are desired. In fact, the writer believes that in many 
instances, the manufacturer of top tower controls is 
burdened with the task of leveling unit operations, 
when users undoubtedly would do well to reduce to a 
uniform minimum quantity the water charged with the 
crude to the first fractionator. 


The steam preheater is installed to make possible 
charging the unit (when starting) with hot crude, and 
to preclude the possibility of charging variable quanti- 
ties of water. The settler operates hot and liquid-full 
under pressure, such pressure being maintained by the 
flow control valve, located at the settler outlet. Being 
under pressure, formation of vapor, which disturbs 
settling, is impossible. 

From the settler the crude passes through the tubular 
convection section of the heater, where it is partially 
vaporized, and through which it flows at high velocity. 
It is interesting to note that the tubes of the convection 
section rarely, if ever, require cleaning. The mixed oil 
and vapor are discharged, still under crude charging 
pump pressure, to fractionating tower No. 1, the gasoline 
tower, from the top of which gasoline is taken in the 
vapor phase. This gasoline may be varied at will from 
a very light product of aviation boiling range, 285°F.- 
300°F.; end point to a normal motor spirit having an 
end point of 390-410°F. Sensitive end point control, 
easy of regulation and change is required, and for this 
purpose electric anticipatory type pyrometer controls are 
used. The instruments operate within extremely narrow 
limits, as required for close fractionation. End point 
change in the product requires only a change of instru- 
ment dial setting and changes are reflected very rapidly. 


A maximum yield of closely fractionated gasoline is 
assured by sufficient rectifying plates above the point 
of. injection of the hot crude to the tower. The last 
traces of overhead product are extracted by the strip- 
ping plates below the point of injection, and by the heat 
supplied by a tubular thermo-syphon circulation re- 
boiler. The combination of stripping plates and reboiler 
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permits exact control of the initial boiling point of the 
following product, which may be Stoddard’s naphtha 
or kerosene, depending upon the end point of the gas- 
oline manufactured. Close control of the initial boiling 
point of these products, automatically gives control of 
their flash points. 

Reference fractionation, it is to be noted that in the 
present installation gaps of 40°F. have been obtained 
between gasoline and the succeeding product, Stoddard’s 
naphtha. It appears that fractionation of this type close- 
ly approaches the segregation of hydrocarbon groups 
falling within given boiling ranges, otherwise gaps of 
this magnitude are difficult to explain. Obviously the 
effect of such gaps is reflected in better yields of over- 
head products. In fact, the commercial yield of gas- 
oline is frequently as much as six percent greater than 
that expected from the same crude as determined by the 
U. S. standard Hempel apparatus and procedure. 

After being stripped of its entire gasoline content, 
the hot partially topped crude flows from the base of 
No. 1 tower to the injection line of vaporizing tower 
No. 2. In this line it joins the circulating oil, which 
is discharged from the outlet of the oil circulation heat- 
er. The quantity of circulating oil is many times that of 
the crude, and in the case of this installation, it is ap- 
proximately 50 to one. This mass of oil is used as a 
heat vehicle for the elevation of the topped crude from 
tower No. 1 to vaporizing equilibrium temperature. 

Since the ratio of the quantity of the oil circulated 
to the crude charge is so great, the temperature rise in 
the heater is very low, rarely, if ever, exceeding 10°F. 
The circulation oil mixed with the partially topped 
crude elevated to vaporizing temperature and contain- 
ing the vapor flashed at this temperature, are mixed in 
the injection line to vaporizing tower No. 2, and are 
introduced into the centrifugal vaporizing head in the 
top of the tower. The cleanly separated vapors are in- 
jected under the rectifying plates, and over the stripping 
plates of fractionating tower No. 3. 

This circulating oil, plus the part of the crude not 
vaporized, flows to the base of the vaporizer, which 
serves as a reservoir for the oil heating system. From 
the base of the vaporizer, one special single stage cen- 
trifugal vertical pump, having a capacity of approxi- 
mately 3000 gallons per minute, discharges to the heater. 

A second pump of the same design, also using the 
base of the vaporizer as its reservoir, supplies the heat- 
ing oil required to the various reboilers of the unit, and 
discharges the excess unstripped residuum to a strip- 
ping tower No. 4. The quantity of unstripped residuum 
thus discharged, is regulated by a differential level con- 
troller on the vaporizer. 


The oil used as a heating medium for the reboilers is 
returned to the vaporizer, where it joins the mass of 
circulating oil, and where it is instantaneously brought 
back to the temperature of the main oil body by oil to 
oil contact. The quantity circulated through the reboiler 
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system in no way affects the vaporizer liquid level, since 
oil so utilized is returned to the same tower in a closed 
circuit, but at a lower temperature. 

It is to be remarked that the material used as a heat- 
ing medium through the heater is unstripped residuum. 
The crude charge never enters the heater except when 
the unit is put on and taken off the line. Since the eleva- 
tion of the crude charge to distillation temperature is 
accomplished by direct contact, oil to oil, between the 
charge and the large mass of circulating oil, and since 
all vaporization takes place ahead of the injection of 
the mixed stream to the vaporizer, conditions closely ap- 
proaching true vapor-liquid equilibrium exist in this 
flash chamber. 

Since the conditions in vaporizing tower No. 2 
so closely approximate true equilibrium, it becomes 
possible to top a normal crude oil at temperatures 
considerably lower than in the case of single flash 
systems, where the major portion of the latent heat 
is supplied by elevating the temperature of the 
total stream. When using a small quantity of 
superheated injection steam in the head of the 
vaporizing tower, a normal crude has been reduced 
to a 45 percent residuum at a maximum tempera- 
ture of 480° F. 

The possibility of distilling at lower temperatures 
becomes useful, in cases where bottom corrosion 
exists at the normal operating temperatures of sin- 
gle flash systems. 

Since the quantity of material circulated through 
the heater is constant, and since the partially topped 
crude is introduced into the heated stream of cir- 
culating oil en route to the vaporizer, the operation 
of the system is completely independent of crude 
charging rate. Because of this fact, the user has 
a machine in the refinery sufficiently flexible to 
meet any distillation requirements, reference charg- 
ing rates and degree of fractionation. 

The vapor mixture from the centrifugal separating 
head of the vaporizer is introduced under the rec- 
tifying plates and above the stripping plates of tower 
No. 3. This tower is used for the manufacture of 
white spirit (Stoddard’s naphtha) of 390-410° F. end 
point when a gasoline of aviation boiling range is 
being manufactured in tower No. 1, or alternately 
kerosene of 520-575° F. end point when motor gaso- 
line is being manufactured. The top of tower No. 
3 is equipped with the same type of temperature 


control apparatus, as described previously for tower 
No. 1. 

The flash point of either white spirit (Stoddard’s 
naphtha) or kerosene is easily controlled if desired 
by the reboiler control on the gasoline tower No. 1. 
Assuming that considerable gap exists between the 
end point of the gasoline, and the initial boiling 
point of the following product, then the distillates 
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taken from the top of tower No. 3 must necessarily 
have high flash points. 

Should the market demand white spirit or kero- 
sene of lower flash point, or lower initial, such 
demand can be met by blending a small percentage 
of the preceding product. It is more economical 
to meet specifications by such blending than by 
attempting to cut the fractions directly from an 
inefficient fractionating unit with subsequent sacri- 
fice of yields. 

The base of tower No. 3 also has a vertical re- 
boiler and control of the initial boiling point of 
the gas oil is affected by its use, as is the yield of 
overhead product from this tower. In commercial 
operation gaps of over 30° F. have been attained. 

Gas oil may be withdrawn from the base of the 
tower or from the plates of its stripping section 
as desired. 

The bottom of tower No. 3 refluxes to tower No. 
4, the residuum stripper. The excess unstripped 
residuum from the vaporizer is also introduced on 
the top plate of this tower, where the light com- 
ponents are vaporized by counter flow against super- 
heated steam. These rising vapors also serve as 
further reboiling means for the base of tower No. 3. 

The stripped residuum is withdrawn as the charge 
to an attached vacuum unit, or optionally can be 
cooled and pumped to storage. 

‘By means of a combination of the reboiler, still 
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FIGURE 7 


Typical distillation curves showing gaps between products. ! 
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temperature, superheated injection steam, 

and the place of withdrawal, it becomes pos- 

sible to control, within commercial require- 

ments, the end point of the gas oil and the 

initial boiling point of the charge to the vacuum 
unit. However, if a greater yield of light spindle 
oil 100 SSU at 70° F. is desired then one additional 
fractionating tower becomes necessary. The recom- 
mended system for this case is shown in flow sheet, 
figure 3, wherein it will be noted that gas oil may 
be taken overhead in the vapor phase. When so 
doing, it becomes possible to gap considerably the 
light spindle from the gas oil and with such an 
installation the refiner is assured that maximum 
yield of spindle oil is separated from the gas oil. 
If still narrower boiling range is desired, or if it 
becomes advisable to segregate where possible, hy- 
drocarbon groups for purposes of isolating valuable 
components for use as blending stocks, by reason 
of their octane number or for by-product of chemi- 
cal manufacture; same may be accomplished in the 
type of installation shown in Figure 3. 

In fact, the fractionation of petroleum hydrocar- 
bons has reached the point today where the refiner 
has only to state his requirements and furnish a 
sample of his charging stock. From there on, recent 
practice has shown the way for maximum extraction 
and segregation of special close-cut fractions. 

It is the writer’s opinion that the trend of the 
industry is toward closer fractionation and segre- 
gation of the various components for use as blend- 
ing stocks or otherwise. Unfortunately many re- 
finers find themselves face to face with the problem 
of attempting to make these segregations in equip- 
ment not designed for ultimate yield fractionation, 
but was originally intended to provide fractionation 
of a kind which was much superior to old shell 
still semi-continuous operation. Obviously as the 
need for more and closer cut fractions presents itself, 
many old single flash units must necessarily suffer 


from obsolescence resulting in their radical modifica- 
tion or ultimate replacement. 

















In order to provide the flexibility and close. 
ness of fractionation required, the Lobitos 
installation would tend to show the practic. 
ability of multi-tower installations, each tow. 

er to be reboiler equipped. Since these reboilers re. 
quire large quantities of heat, the heating problem 
for large masses of reboiling medium becomes com- 
plex in the conventional pipe still. 

In addition to its application to ultimate yield 
fractionation it may prove of interest to point out 
some of the other possible applications of oil cir 
culation. They are as follows: 

1. For the heating required in the separation of 
solvent materials from extract and raffinate of 
modern solvent treating processes, where two 
or more separate pipe stills are now required. 
One oil circulation system replaces multiple 
pipe stills at greatly reduced initial investment, 
and provides increased flexibility and ease of 
operation. 


cas) 


. In two or three stage pressure distillate rerun 
plants operating under high -vacuum on the 
latter stages where maximum temperature of 
260/300° F. must not be exceeded. 


3. For the heating of lubricating oil distillates 
containing small quantities of finely divided 
clay to the optimum reaction temperature. In 
this case, the heating would be by indirect 
equipment designed to withstand erosion, thus 
eliminating frequent replacements of the tubes 
so common where tubular heaters are utilized 
for this service. 

4. In grease manufacturing plants where heating 
means are required, and where high pressure 
steam is not available. 

5. Reboiling by indirect heating in absorption 
plants particularly in remote locations when 
high pressure steam generating plants are not 
available, or expensive to install. 


6. For the heating of lubricating oil distillates to 
dehydration temperature previous to chemical 
treatment. 


FIGURE 6 
Stratford oil circulation 
heater, showing circulating 
pump, oil circulating lines 
and heated air volute. 
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Separator-Nobel 


Heavy Solvent 
Process of Dewaxing 


HE Separator-Nobel dewaxing process is prin- 

cipally characterized by the use of chlorinated 
hydrocarbons as solvent and by the special design 
of the centrifuge used for removing the precipitated 
wax. 

Besides being excellent dewaxing solvents from 
an oil-dissolving and wax-precipitating point of view, 
the chlorinated hydrocarbons in question (trichlor- 
ethylene, carbontetrachloride, methylenchloride, di- 
chlorethane, etc.) have a high specific gravity and 
low boiling point. Moreover, they are non-inflam- 
mable, whereby fire hazard is eliminated. 

High specific gravity of the solvent means low di- 
lution required to obtain the necessary difference in 
specific gravity between the oil-solvent blend and 
the wax to be centrifuged out. Low dilution results 
in low first, and operating costs at the chilling plant. 

Since the oil-solvent solution is heavier than the 
wax, the latter “floats” on the liquid in the centrif- 
ugal bowl, whereby the continuous discharge of the 
semi-solid wax from the bowl is rendered easy and 
independent of the nature of the wax. 

Another advantage of the high specific gravity of 
the solvent is the fact that it can be stored under a 
water blanket, since it is immiscible with water. 
Evaporation losses during storage are thus elimi- 
nated in a simple and cheap manner. 


Low boiling point and low specific and latent heat 
render the distillation of the solvent from the sepa- 
rated oil and wax an easy and inexpensive opera- 
tion. 

Of the many chlorinated hydrocarbons tried by 
the Separator Nobel Company when developing this 
process, trichlorethylene (C,HCIl,) has proved suit- 
able for most kinds of oil. Its principle physical 
properties are shown below: 


Specie wravity OF GOP ci oc ii cs keasgeten sda 1.476 
Boley MONE sas cabs hos .oecdeacdaaue eee 188°F. 
PDCHHEE MINOT ko i eke ccdbekewavcws 0.23 B.t.u./lb. and °F. 


b-AtG BOWE:.. 5 Pink kasdvbucecksasyerncanes 101 B.t.u./Ib. 
Solubility of water in tri at 50°F...0.017 percent by wt. 


Trichlorethylene dissolves asphaltic bodies pres- 
ent in the oil, transferring them into a non-inhibitor 
State so that even asphaltic residues can to advan- 
tage be dewaxed without previous detarring, and a 
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N the September, 1934, issue of The Refiner, a 

brief description of the Separator-Nobel Dewaxing 
Process was published (Vol. 13, No. 9, Page 41a). 
This dealt with the plant as installed at the Standard 
Franco-Americaine de Raffinage refinery in Port- 
Jerome, France. Operating data showing satisfac- 
tory results obtained there in regard to pour and 
cloud point, economy of chilling and the like, but as 
to the process itself very little information was in- 
cluded. Through the courtesy of Aktiebolaget Sepa- 
rator-Nobel, Stockholm,. Sweden, the accompanying 
detailed discussion of the process was prepared ex- 
clusively for The Refiner. 
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wide range of mixed base crudes can be used to 
manufacture lubricating oils. It is non-corrosive, it 
does neither hydrolize nor decompose on heating up 
to about 265°F. When distilling with steam at below 
265°F., there is no danger of corrosion of the ma- 
terial of construction. 

The dewaxing centrifuge differs considerably from 
the usual type of centrifuges as far as design of 
bowl and receptacles is concerned. 

The semi-solid wax is automatically and continu- 
ously discharged from the central part of the bowl 
into a steam heated wax receptacle, whereas the de- 
waxed cold oil solution is discharged into a care- 
fully heat-insulated receptacle in view of the fact 
that this solution is generally used for pre-cooling 
the fresh oil-solvent blend to be centrifuged. 

The centrifuge is completely vapor-tight and pro- 
vided with sight control glasses at inlets and out- 
lets. It has a capacity of 50 to 120 barrels of oil per 
24 hours, depending on the wax content and viscos- 
ity of the lubricating stock. 

Besides the centrifuges the dewaxing plant com- 
prises apparatus for blending oil and solvent, re- 
frigerating plant and chillers (crystallizers) and dis- 
tilling plant for recovering the solvent. The plant 
can be designed for continuous or intermittent treat- 
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$-N Dewaxing ‘Centrifuges in- 
stalled in a European 
refinery. 


ment, as desired. Continuous chilling, however, 
means lower plant and refrigerating costs, less sol- 
vent required on hand, simpler operation, etc., and 
is thus preferable to batch chilling. The diagram 
shows schematically a complete S-N dewaxing plant 
for continuous operation. 

The oil is heated to an appropriate temperature 
for blending, which takes place in the mixing column 
4 at about 100-120°F., depending on the character- 
istics of the oil. From the mixing column the oil 
passes into a vertical cooler 5, where it is pre-cooled 
by the cold solution discharged from the centrifuges 
ll. The chillers 6 and 7 are equipped with agitators 
in the top and work with direct expansion of 
ammonia from the refrigerating plant 8-10. From 
the chiller 7 the solution flows into the centrifuges 
li at the desired separating temperature, which is 
normally about minus 20°F. 

The dewaxed solution, after passing through the 
pre-cooler 5, is pre-heated in 12 by means of over- 
head solvent vapors from the stills and is then passed 
through steam pre-heater 3 into the still 13, where 
it is heated to about 230°F. by indirect exhaust 


Ee RE CRE NCIS TERE, 
KEY TO CHART 


1. Solvent. 6 and 7. Chillers. 12. 
2. Waxy oil. 8. monia compressor. 13. 
3. Oil preheater. 9. Condenser. 14. 
4. Mixing column. 10. Ammonia tank. 15. 
5. Pre-cooler. 11. S-N Centrifuges. 16. 
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steam, the last traces of solvent being finally driven 
off by means of live steam. The solvent-free oil 
may to advantage be flashed into a vacuum drum 
for the removal of entrained water, so as to give a 
bright stock. 

When treating oils containing only a small per- 
centage of wax, the wax discharged from the cen- 
trifuges may be stored and run into the solvent- 
removed still for oil, when the centrifugal plant is 
shut down. For oils containing a reasonably large 
percentage of wax, however, a separate solvent-re- 
moval still for the wax should be employed. 

The overhead solvent vapors and steam from the 
stills 13 and 15 are condensed in 17 and the water 
is separated from the solvent in the static tank 18, 
from which the solvent may be returned to the 
blending, thus starting the circuit again. 

The quantity of solvent to be added to the oil de- 
pends on the wax content and viscosity of the oil. 
For instance, when using trichlorethylene as a sol- 
vent the proportions of oil and “tri” usually vary 
between 60 and 40 parts of oil to 40 — 60 parts of 
“tri” by volume. This comparatively low dilution 
means low refrigerating and solvent distilling cost, 
as shown in Table 1, assuming two different oils 
and degrees of dilution: 


|g 17. Solvent condeaser. 

still. : 18. Water separator. 

as ene oil, 29. Wits to de 

Solvent-free wax. 20. Solvent to storage or feed pipe 1. 
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Continuous solvent-removal still for S-N Dewaxing plant. 


VU. S. Gallons of oil to be dewaxed..... 100 

Lbs. of oil to be dewaxed abt......... 750 
rea 6s 6 oie oe sink nie we Bie ovo ee I II 
Oil/solvent dilution, by vol............. 55:45 40: 60 
VU. S. Gallons of solvent............... 82 150 
GR MONWOME PE ETE) i.e bos sic wis ences 1000 1830 
Chilling the solvent 1°F. requires B.t.u. 230 420 
Chilling the oil 1°F. requires B.t.u...... 375 375 
Chilling the solution 1°F. requires B.t.u. 605 795 


Thus, chilling from 110°F. down to 
—20°F. requires theoretically (latent 





heat of wax not included)...... B.t.u. 78,700 103,300 
Heating the separated oil and wax and 

distilling off the solvent requires ap- 

I ak ho wd slave octane ie « B.t.u. 175,000 282,000 


The economy of the process is further improved 
by the fact that the chilling can be carried out com- 
paratively rapidly, owing to the special kind of sol- 
vent and type of centrifuges employed. Thus, ex- 
perience has shown that appropriate precipitation of 
the wax is usually obtained when chilling at an 
average rate of 10-15°F. per hour. Only in excep- 
tional cases as slow a chilling as about 8°F. per hour 
need be resorted to, whereas usually the chilling of 
the warm oil solution from 110°F. down to —20°F. 
requires only about 10 hours. 


In regard to the degree of chilling it is difficult 
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to give any general rule. Ag js 

the case with the proportions of 

oil and solvent, the chilling tem- 

perature has to be adapted to 

each particular oil, since the dif- 

ference between the lowest chill- 

ing temperature and the pour 

point of the dewaxed oil varies 

considerably with different oils, 

The loss of solvent through 

——= evaporation has proved in prac- 

tice not to exceed 0.3—0.4 per- 

cent by weight of the quantity of 
oil treated. 

The steam consumption for 
pumps, heating, distillation, etc., 
may be estimated at 50 — 80 
pounds of live steam and 200 — 
350 pounds of exhaust steam per 
100 gallons of oil. The corres- 
ponding water requirements are 
about 1000 —. 2000 gallons. 

An S-N dewaxing plant of 
average size can be operated with 
three men, one for pumps and re- 
frigeration, one for the solvent 
still and the third to operate the 
centrifuges. 

Taking all the above mentioned 
items as well as depreciation, re- 
pairs and overhead into consideration, and assuming 
a total plant cost of about $150,000 for a 500-barrel 
per day plant, the total operating cost works out to 
$1.00 — $1.50 per 100 U. S. gallons of oil, depending 
on the wax content and other characteristics of the 
oil. 








As already mentioned, the results obtained at 
Port-Jerome were published in the September, 1934, 
issue of this journal. Some additional examples of 
results obtained in practice with different kinds of 
oil are given below: 

Example 1. 

An unrefined press oil concentrate from Boryslaw 
crude, having a viscosity of about 230 secs. R. at 
120°F. and a pour point of about 23°F. was diluted 
with “tri” in the proportion 60 : 40, chilled to minus 
4°F. in about 10 hours and centrifuged. The de- 
waxed oil had a pour point of 10.5°F., which was in- 
creased to 16°F. by acid refining and finishing with 
fuller’s earth. 

When the same oil was first refined (the pour 
point increasing to 34°F.) ‘and then dewaxed as 
above, the pour point of the finished oil was about 
18°F, 
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It should be noticed that this oil could not be de- 
waxed in practice by means of the old centrifugal 
method using naphtha as a diluent. 

Example 2. 

An overhead pipe still cylinder distillate from Po- 
lish (Shodnica) crude, having a viscosity of 183 
secs. R. at 212°F. and pour point 60°F. was dewaxed 
at minus 18°F. at two different dilutions: 























DEWAXED OIL 
Viscosity 
Dilution Pour Secs. R. Per cent Melting point 
oil: “tri’”’ point at 212°F. yield of wax 
40:60 | 21°F. 210 90.1 113°F. 
50 : 50 23° ¥. 202 89 112°F. 








Example 3. 

An Argentine distillate with a viscosity of 136 
secs. R. at 120°F. and pour point 47°F. was diluted 
with “tri” in the proportion 44 : 55, chilled to 
minus 33°F. in 10 hours and centrifuged at a 
throughput of about 120 barrels of oil per 24 hours 
with the following result: 


Pour -pomt. of -dewaxed Oil..5. 62 eats ore: 
Nield. of :dewaxed ot; .c6i. ow enciiencth ss 82 percent 
Beltiiat POmt Of Wa |. 5... 645 65s 554 meee 85°F. 


By treating the dewaxed oil with 75 percent sul- 
phuric acid, 1.2 percent lime and five percent clay, 
the pour point was increased by only 0.5°F., the 
cloud point of the finished oil being 8°F., thus only 
45°F. above the pour point. 
Example 4. 

A Russian distillate, visc. 90 secs. R. at 212°F., 
pour point 30°F., was dewaxed as follows: 

Dilution 40 : 60, chilling in nine hours to minus 
11’F., centrifuging at a rate of 110 barrels of oil per 
24 hours. The dewaxed oil had a pour point of 0°F. 
and solidified without clouding. The yield of oil was 
about 97 percent, and the wax had a melting point 
of 123°F. 


Four continuous chillers 
(crystallizers) for S-N De- 


waxing plant. 
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When treating oils with a high wax content, it has 
in many cases proved advantageous to carry out the 
dewaxing in two stages, as shown by the following 
examples : 

Example 5. 

A heavy Roumanian distillate with a pour point 
of 117°F. and viscosity 77 secs. R. at 212°F. was di- 
luted in the proportion 30 : 70 and treated as fol- 
lows: 

1. Chilling to 5°F. and centrifuging, the wax ob- 

tained having a melting point of 138°F. 

2. Chilling the separated oil solution further down 
to minus 35°F. and centrifuging again, the wax 
thus obtained having a melting point of 110°F. 

By thus removing the wax in two stages, viz. first 
the harder and then the softer wax, a total yield of 
about 60 percent of dewaxed oil was obtained, the 
pour point of the oil being about 25°F. and the vis- 
cosity 112 secs. R. at 212°F. 

It would lead too far to quote here still further 
examples of results obtained with the S-N method, 
partly in commercial operation, partly in semi-com- 
mercial scale at the S-N European pilot plant. Be 
it sufficient to say that the S-N. process using chlor- 
inated hydrocarbons as a solvent can be successfully 
employed for almost any. kind of .oil, whether distil- 
late or residue, whether having a high or low wax 
content, whether containing crystalline or amor- 
phous wax, whether refined or unrefined, whether 
solvent extracted or not. 

As will be seen from the description and operat- 
ing data contained in the foregoing, the conditions 
of treatment, viz. dilution, chilling, throughput, etc., 
have to be adapted to each particular oil so as to 
insure the best possible results and economy. The 
information given, however, will enable the reade 
to estimate the approximate: cost of dewaxing and 
the results obtainable with the S-N method with 
any type of particular oil. 
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Obsolescence 


re emeie has been sweating for five 
years to hold together a skeleton organization 
and to meet payrolls. No stone has been left un- 
turned. Costs have been cut to the bone. Every 
sales possibility has been explored. It has been a 
terrific task to keep the old ship moving against 
head seas. 


For waging this battle, management has required 
many talents and capacities. With the thousands 
of responsibilities, however, some things have been 
overlooked. And some of the things overlooked are 
important. In considering the average plant, one 
such item is power. 

It is a fact that power services in the average plant 
cost from 40 to 60 percent of the total cost required 
to manufacture natural gasoline. Good authority 
points cut that in the average industrial plant 50 
cents out of each power dollar is wasted. This 
should mean considerable to management since it 
must stand or fall on the field of industrial compe- 
tition. To succeed, operation must be better than 
the average. Thus the excessive power cost of the 
average plant is the measure of competitive oppor- 
tunity. If your average competitor wastes half of 
the money he spends for power services, why not 
stop this waste, insofar as it exists in your own 
plant, and move into the profit column? 


Even without the backing of the management, a 
good plant superintendent or engineer does a lot 
to build profits. He trains and keeps the operating 
personnel on its toes. He sets and sees that the 
proper circulation rates are employed for maximum 
production. Maintenance schedules are adhered to 
under his direction. 

He does all these things and more, and then he 
strikes a snag. He has increased his boiler efficien- 
cy, but it is still 10 percent shy of what he should 
have because of poor setting and inadequate burn- 
ers. Engine cylinders are continually being broken 
because of poor cooling facilities and bad water. 
Coolers are likewise fouling rapidly and plugging 
for the same reason. Despite his best efforts, ex- 
haust steam still blows to atmosphere because 
pumps and turbines are not balanced with respect to 
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heating and agitation loads. In short, he cannot 
correct these costly ills unless the management has 
some imagination or the engineer enough sales abili- 
ty to demonstrate the advantage of bigger and bet- 
ter junk piles outside the plant rather than inside. 

The savings possible from plant modernization 
are often spectacular. Frequently, $1000 spent now 
will save $2000 this year, $2000 the next and so on, 
savings which are truly phenomenal. It should not 
be necessary, therefore, for the engineer to become 
prematurely gray trying to sell management the 
idea of operating at a profit through a program of 
modernization. 


Management obviously needs a truer picture of 
what obsolete equipment is. Here is the test for 
your own plant. First decide how quickly new 
equipment must pay for itself to be worth your 
while. Say that you pick two years. Then com- 
pare the operating cost of any piece of existing 
equipment with that of the best on today’s market. 
If the savings will pay the first cost of the new ap- 
paratus in two years the old is obsolete. 

The output of the boiler plant is so many pounds 
of steam at a definite pressure, made from feed 
water at a certain temperature. For this output you 
pay a certain fuel bill, a certain labor bill. You pay 
so much for maintenance, supplies, supervision and 
fixed charges. The boiler problem is to keep the 
total of these various costs as low as possible. 

The average plant boiler operates at perhaps 60 
percent efficiency, and sometimes lower. It is not 
difficult to get a new plant that will average 8 
percent. This difference in efficiency will cut the 
fuel bill 25 percent, assuming the same grade of 
fuel is burned. Very often the new equipment can 
be arranged to handle a different and cheaper fuel, 
amounting to further savings. 

Age is of course not always a proof of obsoles- 
cence. Yet a 20-year old boiler is certainly obs 
lete unless used only for standby service, since 4 
new one will give 10 to 20 points better efficiency 
and save its cost in three to four years. Youngét 
boilers, in the 10 to 20 year class may be obsolete, 
or they may merely require new firing equipment, 
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considered together. This is notably true of steam 
pressures, which in turn are closely connected with 
the savings opportunity designated by such expres- 
sions as “by-product power” and “heat balance.” In 
simple language, then, the problem is to decrease the 
steam consumed by pumps and turbines until it is 
equal to or slightly less than the steam required 
in the still and for kettle heating purposes. Stop 
the direct use of high pressure steam where exhaust 
steam will do the work. 


The obvious first step is to consider more efficient 
steam pumps or turbines, or in other words, mod- 
ern units of much better design for the service and 
free from the wear that has piled up depreciation on 
top of obsolescence. Note that there is no fixed 
rule here or standards of practice. The pressure, 
pumps, and arrangement that are right in one plant, 
will be wrong for another. In some cases the old 
pumps or turbines are giving a heat balance, but 
in every plant this should be figured out and de- 
termined. 

Old pumps or turbines may, or may not be obso- 
lete. Their steam consumption will generally be 
higher than that of modern equipment, but this 
cannot be called a defect if no exhaust is wasted 
to condenser or atmosphere at any time. Unfortu- 
nately, this condition does not usually prevail. Where 
it does not the old equipment may waste large sums 
yearly, probably enough to justify the cost of a new 
unit. Remember, low power cost demands cheap 
steam and little of it. 

Often old equipment is operated under conditions 
for which it was not intended. Only poor operat- 
ing economics can result. These cases should be 
ferreted out, for they probably exist in most plants. 
Notable cases are the operation of compressors with 
incorrect clearances or cylinders of wrong size or 
improper combinations. Plants have been known to 
operate for years with turbines nozzled for 15 pounds 
on 45 pounds back préssure, resulting in water rates 
twice what they should be. It pays to look over 
the present operations with respect to the operations 
originally used to select the existing equipment. 

Direct steam-driven reciprocating pumps are 
steam eaters. Their replacement by centrifugal 
pumps reduces the production of exhaust steam. 
This is decidedly important in all cases where the 
total exhaust from all sources exceeds the demands 
of the process and heating loads. Modern centrif- 
ugal pump efficiencies and pump drives are now 
so high that even 10-year old units are usually ob- 
solete. In fact, there is no place in the average 
plant where savings can be made so quickly as in 
connection with the pumping equipment. This is 
due to either obsolescence or to original unscien- 
tific installation, or to changes in operating condi- 
tions over those for which the units were initially 
designed. 
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Feed water at the boiler should be as hot as pos. 
sible to save fuel and prolong boiler life. Obsoles- 
cence of old heaters is measured by how far they 
fall short of possible temperatures and also, in the 
case of the open type, how completely they “deaer- 
ate.” Modern open heaters are superior in this re. 
spect in that they more completely remove the oxy- 
gen from the water which is the chief cause of cor- 
rosion. 

All plant engineers have learned to their sorrow 
that natural waters, excluding rain water, cause 
scale in troublesome quantities. Nothing but scien- 
tific water treatment is even worth considering. Say- 
ings by avoiding cleaning labor, excessively priced 
patent compounds, burned-out boiler tubes, wasted 
fuel and high absorption oil temperatures make it 
cheapest in every case. 


The only room for choice is among the various 
scientific treatments. These include chemical and 
zeolite softeners as well as chemically controlled 
boiler-water. Water analysis varies from plant to 
plant and from day to day in the same plant. Proper 
water treatment varies with these various condi- 
tions. The choice of treatment is therefore a tech- 
nical problem for engineers trained in such matters. 
More attention should be given plant water con- 
ditions because of its effect upon oil temperature, 
which in turn controls the quantity to be circulated. 
This quantity reflects directly upon the plant power 
and heating load. Management should therefore 
not forget that 1°F. rise in lean oil temperature, due 
to water scale condition, represents a decrease in ab- 
sorption efficiency of two percent. 

That opportunities exist in the average plant to 
reduce present costs is illustrated by the example 
of a gasoline plant operating centrifugal pumps. A 
study of the existing and estimated future opera- 
tions in the light of modern pumping efficiencies 
showed that it would be profitable to modernize. It 
was found that the horsepower demand could be cut 
28.5 percent, or to 500 horsepower, by the instal- 
lation of new prime movers and pumps. This pro- 
gram resulted in a decrease of 16.4 percent in the 
cost of power and steam, or an actual saving of 
$555 per month. As the new units completely in 
stalled cost but $6100, the investment paid for it 
self in eleven months. And after this period, it 
saved over $500 a month over the original equip 
ment, representing a return of about 109 percent 
on the investment. Similar opportunities exist i 
practically all present day plants. Look for them. 

Where management will work hand in hand with 
the engineer to get 100 cents in service for each 
power dollar expended, the total production costs 
will be stepped down from one to five percent. Such 
reductions immediately .gain this competitive a¢ 
vantage over the remaining average plants that cot 
tinue to neglect this field of saving. 
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KENNETH S. VALENTINE 
and GORDON MacLEAN 


Turbo-Mixer Corporation, New York 


NE of the most fertile fields for experimenta- 

tion in the oil refinery, is with spent doctor 
solution and with the caustic wash preliminary to 
sweetening. Between the lead lost to the sewer, the 
oil evaporated off and the final throwing out of the 
spent caustic, there is enough money going out of 
the pockets of the refiner to pay for all of the labor 
of the treaters, where sweetening is important. 

As an example of the possibilities in work on this 
subject, take these: 

1. Recovery of all lead from the oil and wash 
water. 

2. Separation of oil from blackstrap. 

3. Rejuvenation of doctor solution. 

4. Recovery of lead remaining in solution after 
the caustic is contaminated too badly to be used 
again. 

5. Recovery of contaminants, which may possibly 
be made to pay for the process. 

6. Recovery of caustic from caustic wash. 

These six points may be a starting point for a 
line of work which may lead to one of the smooth 
running operations which pay their own way. 

It seems elemental to suggest that the reason for 
a high litharge bill is that lead is being thrown 
away, but many refineries with good doctor rejuve- 
nation systems are spending hundreds of dollars a 
month for makeup lead. Practically the only outlet 
for this lost lead is to the sewer so it is not unrea- 
sonable to suggest that a little work on finding the 
extent of these losses, locating the leaks and chang- 
ing the procedure so as to save all of the lead, will 
amply pay for itself. With the lead that gets away 
goes a good quantity of oil also, for the two hang 
together tenaciously. 

The rejuvenation of spent doctor is common prac- 
tice in most of the refineries today, but the problems 
relating to the process are far from solved. Thou- 
sands of barrels of oil are wasted each year in this 
process, because of the difficulty of separating the 
lead sulfide from the oil. No research organization in 
the industry should complain of a lack of a research 
problem while this particular one remains unsolved. 
It consists of a lot more than the mere breaking 
of an emulsion, although that, in itself, is no mean 
Opponent for the cleverest of the research men, for 
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this is one of the hardest of the emulsion types to 
break. The reason for this is that it is one of the 
emulsions stabilized by an insoluble solid, lead sul- 
fide in this case, which is in the oil phase and 
consequently holds caustic, in emulsion form, in 
the oil. 


One refinery is said to use sulfur in excess, to 
bring about the break, but this has the disadvantage 
of forcing them to rerun the separated oil. An ideal 
method, here, would give a clean break immediately 
after the sweetening operation, before the oil has 
had a chance to discolor. Probably everyone who 
has worked with these emulsions has noticed that 
after the blackstrap has stood for a few hours, the 
oil which separates out is quite brown. The oil on 
evaporation leaves a heavy layer of gum in a dish, 
sometimes sticky and sometimes varnish like. If 
the oil is to be used without rerunning, it must be 
separated immediately after the sweetening. 

Another of the large refineries is centrifuging the 
blackstrap and accomplishing this very thing (Re- 
finer, Vol. 13, No. 3, March, 1934, Page 88). The 
oil is apparently unchanged and can be run to stor- 
age. The action here is merely the accentuation of 
the gravity force by centrifuging to the point where 
the heavy lead sulfide is thrown away from the 
caustic droplets enough to allow them to join to- 
gether to form a layer. The lead sulfide is not 
all thrown into the caustic layer, but deprived of 
the tenacious caustic-oil interface, it can be easily 
settled out. This seems like a fair solution to this 
special problem, but there may be a very much sim- 
pler one just around the corner, waiting for some 
good work by one of the research organizations. 
The returns here are sure, probably much greater 
than appears on the surface, for the losses from 
this source are not easy to figure, in fact are a 
lot easier to pass over with a wave of the hand, 
denoting indifference. 


One of the most common means for accomplish- 
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ing the break, not very successfully, how- 
ever, is to heat the blackstrap to a tem- 
erature of from 150° to 180° F. in an open 
tank. In one refinery it is reported that if 
this is done in the bright sunlight it is much more 
successful than if the sun is not shining, and this 
may prove the benefit of ultra-violet light. The disad- 
vantage of this system is that the most volatile por- 
tion of the oil takes the shortest path to heaven, 
leaving a greatly concentrated solution of gums to 
gum up the doctor recovery step. The oil which 
does separate is high in gum also, and must be re- 
run. At its best, this is a makeshift method. It is 
never complete, and the oil and gum remaining with 
the lead interferes with the subsequent recovery of 
the latter. 

The presence of this oil with the lead sulfide, gives 
an interesting slant to the recovery operation. In 
this operation the object is to get the oxygen to the 
lead sulfide so that it can be converted back to 
sodium plumbite, but this action is complicated by 
having to be accomplished in four distinct steps 
which may be divided into: 

(a) The oxygen from the air must dissolve in 
the caustic solution. 

(b) Since each particle of lead sulfide is coated 
with an oil layer, the oxygen which is in solution 
in the caustic must transfer itself to this oil film, 
either as a solution of oxygen in oil or more prob- 
ably as a peroxide. 

(c) This must then give up its oxygen to the 
lead sulfide which oxidizes. 

(d) This oxidized lead compound must be washed 
away from the oil by the caustic in which it is 
soluble. 

All of this sounds complicated, and if these steps 
had been realized by the first man to oxidize lead 
sulfide in this way, it might have discouraged him 
before he started. Fortunately he did try it out, 
and the system worked. 

The story of what happens to the oil is as in- 
teresting as that of the oxygen. Some oil invariably 
goes into the oxidizer and immediately starts to 
vaporize, aided by the heat and the air being passed 
through the liquid. The oil at this stage prevents 
any foam from forming, probably due to the action 
of the fumes in lowering the surface tension of 
the air. Probably for the same reason, the air 
bubbles are coarse during this stage. 


The most volatile fractions pass off easily as the 
heat increases, but a part of the oil never does 
go off. The fine lead sulfide is still keeping this 
oil as the external phase to a small portion of the 
caustic, as the microscope will show, but this oil 
and sulfide mass is, in turn, in the internal phase 
of the main batch of caustic. The former is a very 
stable form, while the latter is highly unstable. 
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Since the oil is still present in sufficient 
quantities to hold the specific gravity of the 
oil and sulfide mixture above that of the 
caustic solution, it will be found mostly 
floating on the surface. As the oil vaporizes, how- 
ever, the specific gravity will increase until it jg 
higher than that of the solution, when it deserts the 
surface and drops into the caustic. 


By this time an old doctor solution may show a 
peculiarity which may make it very difficult to 
handle. The oil, coating the lead sulfide, may haye 
evaporated so far that sticky gum is left on the 
surface of the lead. When this happens with ordi- 
nary air blowing, the sulfide is liable to form into 
lumps, possibly as large as a man’s head, while 
with a modern turbo-oxidizer it will form into 
perfect globules, about the size of fine sand. Ex- 
amine some of the sediment from the oxidizing tanks 
and you may find this in your own plant, since it 
is very common. 


Usually, however, enough oil remains to keep the 
particles from adhering, but so long as the lead 
sulfide lasts the mass keeps its power to hold caustic. 
As soon as the sulfide is all oxidized, the story 
changes, and the oil which throughout the oxida- 
tion has kept the power to hold caustic as an 
emulsion, finds the power gone and promptly emul- 
sifies in the caustic to form a very troublesome 
mess. Settling is all that is needed to get it out, 
since the difference in specific gravity between the 
oil and the caustic is ample for fairly speedy sepa- 
ration. 

This stage is shown when a jelly-like layer forms 
on the surface of the liquid in a sample bottle 
which has been allowed to stand. This is very 
puzzling, when first seen, but the microscope tells 
the story. The best way to eliminate any trouble 
from this source is probably to finish up the oxida- 
tion with a few gallons of signal oil which will 
not only collect this emulsion of gummy oil but 
will also hold back the coloring compounds which 
the gasoline might wash out later, to its detriment. 


In those cases where the oil evaporates almost 
completely and the gum misses the sticky stage, the 
only indication of the presence of gum is a tarry 
ring around the edge of the oxidizer and settling 
tank, and this is always the worst to be expected 
when the oil is almost completely separated from 
the lead before oxidizing. 


The history of the sulphur is interesting only 
as it effects the contamination of the doctor solt- 
tion by the gradual building up of the thiosulfate 
concentration. Possibly even this is not as inevit- 
able as it looks and might respond to a little pres 
sure from the research department, in which cast 
the doctor solutions could be rejuvenated many 
more times than is now possible. 








Thiosulfate is not the most serious contaminant, 
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however, for the newer cracking processes 
have brought a worse one to the front. Doc- 
tor solutions were practically all yellow in 
color after use, but now red predominates. 
This is due to the phenols and related compounds 
which have been dissolved out of the cracked gaso- 
fine. The coal tar people class these crude mixtures 
ynder the general term “carbolates”, a term which 
could be adopted by the oil industry as well. 

By a peculiar chance some of these substances 
have been attracting attention as solvents for the 
new lube processes as well as for antioxidants for 
gasoline and lubes. An unfortunate circumstance 
is that they also act as antioxidants in the oxida- 
tion of lead sulfide, which lends credence to the 
theory that the oxygen passes through the oil to 
the lead sulfide as a peroxide. The fact of the 
matter is that the gasoline refiner is now in the 
phenol business whether he likes it or not, which 
again introduces the research laboratory. 

The new problems presented by this development, 
which may be solved by research and may even 
be turned into money makers, are: 

1, The oxidation rate in the doctor recovery units 
is seriously lowered. 

2. The doctor solution is badly contaminated. 

8. The disposition of the carbolates. 

The rate of conversion of the lead sulfide to 
sodium plumbite affects the cost of this operation 
seriously, so a method of removing the contami- 
nants or of neutralizing the inhibiting effect offers 
promise of more than repaying the research cost. 
This problem is so close to the inhibitor problem 
that the two could be paralleled with very little 
expense. 

Some refineries have reduced the contamination 
of the doctor solutions very materially, by introduc- 
ing a thorough caustic wash ahead of the sweet- 
ening step. On the face of it, this looks like a wise 
step, for it gives a chance to recover both the 
carbolates and the caustic. 

Recovery of these carbolates is now being prac- 
ticed in the coal tar field as a part of their regular 
procedure and the adaptation of these methods to the 
refinery conditions should not be a serious job for 
the research department. 

The general method for accomplishing this is 
by passing flue gas through the carbolate solution 
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until the caustic is all converted to carbonate. 
The carbonates are held in solution until the 
very end of the process, when they separate 
out as an oil. If this process can be made 
workable in the refinery, the oil may find a ready 
market in the oil industry itself. 


Simple equipment is available for the gas absorp- 
tion step, and the operating cost should be very 
low. Problems of concentration and control offer 
a field for research which may not only bring a 
good return, but which may ease up considerably 
on the problem of river pollution. Phenols are a 
thousand times more troublesome in the purification 
of water for drinking purposes than are the hydro- 
carbons. 


The carbonate solution, left after the removal of 
the carbolates, may be sufficiently pure so that 
it will yield a usable caustic solution again, if 
treated with lime. This is the well-known caus- 
ticizing process, extensively used in many industries. 
Lime is cheap and is the only reagent necessary. 
The equipment is simple, especially when the batch 
process is used. A lime slaker and a tank fitted with 
an agitator, with a means for heating the liquid, 
is the minimum equipment needed. It may be nec- 
essary to bring this solution up to strength by the 
addition of caustic, but this will not be more than 
enough to make up the losses. 


Recovery of the smal amount of lead left in 
the spent doctor solution, when it is too badly con- 
taminated to be of any further use, should be fairly 
simple, especially if sulfide solutions from some 
hydrogen sulfide removing wash are available. If 
this operation is carried out in a separate tank 
where settling can take place until it is time to 
throw out another batch, the collected lead can 
very easily become a nest egg when it is suddenly 
found to have built up to a batch amounting to 
tons. The bill for lead in the refinery is a consid- 
erable item, even where recovery is used, and any 
way of reducing it is money in any language. 

The object of this article has been to show that 
there are some research problems in the back yard 
of the refinery which may be made to pay their 
own way and improve the process at the same 
time. It is thought that if as much work had 
been put on doctor sweetening as has been devoted 
to methods to supersede it, the problems would 
have been solved long ago. 
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Inspection of 


Oil Refinery Equipment 


PART 2 


IlII—METHODS OF CONDUCTING INSPECTIONS 


HERE are many ways of determining the suita- 

bility of equipment for the service it is to render. 
Methods applicable to one kind of equipment may not 
be applicable to another kind. A number of different 
methods and their general application will be given. 
However, each inspector will have to use his own judg- 
ment as to the method or combination of methods neces- 


FRANKLIN L. NEWCOMB 
Supervising Engineer, Safety Inspection 
Division, General Engineering Department, 


Standard Oil Development Company 


examined for corrosion, undercutting or other signs of 
deterioration. The condition of rivet heads gives a 
quick and reliable indication of the location of the most 
severe corrosion. The wall thickness of a vessel should 





sary for each particular piece of equipment. In addi- ; pbs ; is 
tion, he will undoubtedly, at times, find it necessary to be carefully determined in the vicinity of the most seri- ie 
devise new methods. The tools and instruments required ously corroded rivet heads. on 
to carry out these inspections will be described later. The condition of all attached piping, nozzles, man- i 
heads, and so forth, should be observed from the in- 
CYLINDRICAL OR SPHERICAL VESSELS ee Ee: eae ch 
The exterior of all vessels should be carefully ex- a | 
Viswal—Where the size of the vessel and internal amined for signs of leakage and if uninsulated, any un- us 
arrangement is such as to permit, the inspector should ysual conditions, as outlined above, should be noted. In wf 
enter the vessel and give it a thorough visual examina- the case of insulated vessels, it is sometimes customary us 
tion. Where the inside of the vessel is coated with tar, to make the insulation over the joints easily removable. 
coke or anything else, it should be thoroughly cleaned In such cases this insulation should be removed and dif 
by wire brushing, sand blasting or other means. Dur- the exterior of the vessel given a careful visual exami- ve 
ing this examination careful note should be made of nation at such points. Whenever the insulation is re- thi 
any pitting, grooving, cracking, checking, scaling, bulg- moved from any part of a vessel for any reason, the 
ing or other irregularities, or doubtful conditions. exposed surfaces of the vessel should be given a care- 3/ 
Points, where defects or doubtful conditions are found, fy] visual examination. Where distortion, such as bulg- dr 
should be further investigated by other methods (later jing, is indicated by inside examination, the insulation = 
described) to determine the amount of sound metal should be removed in that vicinity and the outside care- phe 
remaining. fully examined. al 
Where the size of the vessel or internal arrangement During the external inspection, all attachments to the wi 
will not permit entry, the interior should be given as vessel should be observed and particular attention should sta 
thorough a visual inspection as possible through all be given the supporting members to see that they are fut 
_ openings and any unusual conditions should be noted jn condition to carry the load. oi 
and investigated. The above method of inspection is applicable to any ing 
In the case of lined vessels, particular care should be vessel and should always be made. SOC 
taken to see that the lining is in good condition and is Sounding or Hammer Test—Several conditions can ing 
protecting the metal beneath it. The need for any re- best be revealed by use of a hammer. tin 
pairs to the lining should be carefully noted and request Where the wall of a vessel will vibrate under the blow are 
f for such repairs should immediately be made. of a hammer, material differences in thickness can be ins 
| During the internal visual inspection, all interior detected by the change in sound. Inspectors experienced tio 
1 equipment should be carefully examined. Particular at- in sounding the wall of a vessel can readily determine the 
; tention should be given to the supports of pipe coils, the location of the thinner. areas. lap 
j trays, pans and so forth to see that they are adequate Tapping the head of a rivet with a hammer will show at 
to carry the load. When cast iron pans and trays are whether it is tight or loose. Frequently this can be dor 
used, they should be carefully examined for cracks. determined by the sound. At times it is necessary t0 fut 
In riveted vessels the heads of all rivets should be — determine this by “feel” ; that is, the finger or finger nail are 
158 Refiner & Natural Gasoline Manufacturer—V ol. 14, No. 4 4] 











of 
5 a 
lost 


uld 


eri- 


ary 
ble. 
and 


mi- 


the 


ire- 


ion 
ire- 


the 
uld 
are 


any 
can 


low 

be 
ced 
ine 


Ow 
be 
to 

rail 





Regardless of the exact type of organization em- 
ployed for carrying out the details of inspection, it 
is felt that the inspection forces should not be di- 
rectly under the jurisdiction of those primarily in 
charge of either production or maintenance of the 
equipment. Where there is an independent tech- 
nical organization, it is felt that the inspection 
forces should come under such an organization so 
that they will be free to express their opinion con- 
cerning the condition of the equipment and the 
character of the maintenance without being in- 
fluenced by some one whose primary interest is 
either in getting the maximum out of the equip- 
ment or of maintaining it at the lowest cost. Free- 
dom to state conditions exactly as found and to 
criticize the condition of the equipment without 
fear of jeopardizing their positions is one of the 
prime requisites of a successful inspection organi- 
zation. 

















is placed against the side of a rivet head and the oppo- 
site side of the rivet head is struck a quick sharp blow 
with the hammer. The vibration set up in a loose rivet 
can readily be felt in the finger against the rivet. 

After an inspector becomes accustomed to detecting 
changes in sound of hammer blows and to the “feel” of 
a hammer striking different surfaces, it will be found 
useful in many cases. In fact, an experienced inspector 
will seldom be found without his hammer and he will 
use it liberally and will detect many things by its use. 

Thickness Deterniinations—There are a number of 
different methods for determining the thickness of a 
vessel and the proper one to use is dependent on the 
thickness of the vessel and its position. 

(a) For determining the thickness of a vessel from 
3/16 to 2 or 2% inches thick, it is usually feasible to 
drill small holes at the points one desires to investigate 
and later tap these holes with a pipe or taper tap and 
plug them. A convenient sized hole is one drilled with 
a 17 /32- or 9/16-inch drill and such holes can be tapped 
with a 3%-inch pipe tap for plugging. If plugs are in- 
stalled with graphite and oil, they can be removed, at 
future inspections, to take check measurements and keep 
a running record of corrosion occurring. A plug hav- 
ing a square head is preferable since a tee handled 
socket wrench can be used for tightening and remov- 
ing, thus doing away with eccentric strains which some- 
times cause breakage during removal. When test holes 
are plugged it is preferable to insert the plug from the 
inside where possible, unless cleaning or other opera- 
tions are liable to damage the plug. When inserted from 
the outside of the vessel it is preferable to use a straight 
laper thread since the plug should be screwed in until 
at least flush with the inside surface. If this is not 


done, corrosion will cause the hole to enlarge and make 
future thickness measurements difficult. When plugs 
are inserted from the inside it will sometimes be found 
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that the metal immediately adjoining them does not cor- 
rode quite as fast as the metal a short distance away. 
This can be easily determined by laying a short straight 
edge across the hole, after the plug is removed. If this 
shows a collar around the hole, the height of this collar 
can be estimated or measured from the ends of the 
straight edge and deducted from the thickness measure- 
ment. 

(b) When the thickness of metal in a drum is defi- 
nitely known and it is not considered desirable or feas- 
ible to drill holes for determining future thicknesses, 
the depth of corrosion may be determined by establish- 
ing protected surfaces at predetermined points on the 
inside of the vessel. These protected surfaces may be 
obtained by welding corrosion resistant strips or buttons 
to the inner surface of the vessel. If these strips or 
buttons are of such material that they are free of all 
corrosion, original measurements may be taken from 
their surfaces to the surface of the vessel wall and any 
future increases in such measurements will represent 
the amount of corrosion which has occurred. When the 
protective strips or buttons are not entirely free from 
corrosion, they should be removed and the depth of cor- 
rosion measured from the protected surface under them. 

(c) When corrosion resistant strips or buttons can- 
not be used due to possibility of damage from cleaning 
operations or for other reasons, and when the metal 
is too thick or it is otherwise not considered desirable 
or feasible to drill holes completely through the wall of 
the vessel for thickness measurements, small holes may 
be drilled on the inside at suitable places, to a depth at 
least equal to the metal thickness allowed for corrosion. 
The original depth of these holes should be measured 
and recorded and any loss in depth, at future inspec- 
tions, will represent the corrosion which has occurred. 
These holes should always be plugged with protective 
material to prevent corrosion at the bottom. Since 
metal plugs screwed into tapped holes are liable to break 
off during removal and the depth of the hole may be 
affected by drilling out such broken off plugs, it is 
better to use a material which can be easily removed. 
Arc lamp carbons, slightly tapered and driven into the 
hole and then broken off flush with the surface have 
been found very satisfactory tor this purpose. At fu- 
ture inspections these carbon plugs can be easily broken 
up with a blunt tool and the pieces blown out of the 
hole. 

(d) When it is necessary to determine the wall thick- 
ness of vessels and it is not feasible or desirable to 
drill completely through the wall, parallel wires may be 
used. 

When the vessel is vertical these wires may be sus- 
pended from a frame at the top of the vessel and 
weighted with heavy plumb bobs. (See Figure 4.) 
Piano wire should be used and the plumb bobs should 
weigh enough to hold the wire taut. Bobs of a pound 
weight or more have been found satisfactory. If these 
wires are exposed and wind tends to cause them to 
sway, the plumb bobs may be immersed in buckets of 
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thickness by this method, the dis. 
tance between the inside and out. 
side wire should be accurately 
foal measured. Then measure from the 
inside wire to the inner wall of 
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the vessel, using a solid metal 
rule or straight edge. A spirit ley- 
el should be held or fastened to 
the straight edge as the measure. 
ment must be taken with the 
straight edge horizontal. The 
point at which the measurement 
is taken should be accurately 
measured, by means of a steel 
tape, using some fixed point 
above the top of the drum asa 
datum. Next, measuring down an 
equal distance on the outside 
wire, the distance from this wire 
to the outer wall of the vessel 
should be determined in the same 
manner as described for the in- 
side of the drum. The sum of 
these two readings deducted from 
the distance between the wires 
will give the wall thickness. By 
measuring the distance from the 
datum plane to the surface of the 
top manhead, and identifying the 
radial direction used, the location 
of the point measured can be ac- 
curately recarded for future ref- 
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nee X down For horizontal vessels having 
a manhead at each end, an adap- 
tation of the above method can be 
used. (See Figure 5.) In this case 
a bracket is fastened to each man- 
head. Two piano wires are fast- 
ened to the bracket at one end, 
one wire passing through the in- 








heavy, viscous lubricating oil, care being taken that the 
bobs do not touch any part of the bucket. Where ex- 
treme accuracy of measurement is required, it is advis- 
able to suspend two wires inside and two wires outside 
of the drum, all four wires being in the same radial 
plane. However, for most practical purposes one wire 
inside and one outside will give sufficiently accurate 
measurements, since this method will usually be em- 
ployed only on thick walled vessels where variations 
of 1/32-inch, or even 1/16-inch, will have very little 
effect on the factor of safety. Measurements taken in 
this way have been found to be accurate to within 
1/16-inch and closer on vessels having walls from five 
to seven inches thick, the check being made by drilling 
completely through the vessel wall at points previously 
measured by the parallel wire method. To determine 


terior of the vessel and one wire 
running outside the vessel. The other bracket 1s 
equipped with pulleys spaced so the wires will be 
the same distance apart as at the first bracket. The 
wires are passed over the pulleys and loaded with 
equal weights. The weights should be sufficiently 
heavy to allow only a slight catenary in the wires. 
The tension in both wires being equal, the catenary 
of both wires will be the same and can be neglected 
since they will be the same distance apart at all 
points. The same procedure for determining wall thick 
ness is used as in the case of vertical vessels, except 
the spirit level is used to keep the straight edge either 
vertical or horizontal, dependent on the point being 
measured. 
Since the methods described above are difficult to ap 
ply and require considerable time, they are usually 
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used only to determine wall thickness at cer- 

tain selected points. The thickness at these 

points is afterwards determined by the cor- 

rosion loss methods as described under (b) 

or (c). They are also used for determining the 
amount of sound metal remaining after defects have 
been removed or for establishing new corrosion loss 
datum points in places where unexpected excessive 
corrosion has occurred. 


(e) In some cases wall thickness may be estimated 
by measuring the inside diameter with inside microm- 
eer calipers. In such case the wall thickness must be 
fgured as one half the difference between the inside 
and outside diameters. Since most of the corrosion 
found in petroleum vessels is not uniform, this method 
may result in considerable error and should not be used 
if the thickness can be determined by any other method. 


One of the above described methods for determining wall thickness 
must be used to secure the necessary data for computing the safe allow- 
able operating pressure. 


PRESSURE TESTS 
New vessels or those which have undergone exten- 
sive repairs (resulting in replacement of major parts or 


reconstruction of principal joints), should be 

subjected to a pressure test. The test pres- 

sure should be computed for the weakest part 

of the vessel, using the full wall thickness 
and a stress equal to 114 times the maximum al- 
lowable working stress of the metal at the test 
temperature. The pressure should be applied slowly 
and held for sufficient time to permit examination of 
the vessel for any leaks or signs of distortion. Water 
is considered the best medium for applying such a test. 
An expandable medium should never be used for apply- 
ing this test. 

During a regular periodic inspection or after ordi- 
nary repairs, the above described pressure test is not 
considered necessary. In order to assure that no open- 
ings have been left in the vessel and that all manhead 
covers, handhole covers, pipe connections, etc., have 
been tightened, a steam or inert gas pressure test, some- 
what lower in pressure than the normal operating pres- 
sure, may be advisable. During this test, the vessel and 
all of its connections should be carefully observed for 
signs of escaping steam or inert gas. 

Vessels that have component parts, the strength of 
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which cannot be satisfactory computed, 
should be subjected to a proof hydrostatic 
test. The allowable working pressure at at- 
mospheric temperature should be computed 
for all parts of the vessel where possible. In mak- 
ing these computations the full wall thickness and 
the maximum allowable working stress at atmospheric 
temperature should be used. The parts of the vessel 
which cannot be satisfactorily computed should be coat- 
ed with a lime wash or other brittle material. Only one 
coat should be applied. After the wash is thoroughly 
dried, a test pressure should be gradually applied until 
either a pressure equal to 14 times the computed allow- 
able working pressure is reached or until strain lines 
or flaking off of the brittle coat indicate yielding of the 
material in that part of the vessel. When either of 
these points is reached, the pressure should not be in- 
creased further. If the final test pressure is 114 times 
the computed allowable working pressure, the allowable 
working pressure may be established as that computed. 
On the other hand, if the final test pressure is limited 
by the yielding of a part of the vessel which could not 
be satisfactorily computed, the allowable working pres- 
sure, at atmospheric temperature, should be assumed as 
60 percent of the final test pressure. For temperatures 
above atmospheric, the pressure should be reduced in 
accordance with the reduction in strength of the ma- 
terial of which it is constructed. (For more detailed 
description of this test see paragraphs W-526 and 
R-526 of the A.P.I.-A.S.M.E. Code for Unfired Pres- 
sure Vessels for Petroleum Liquids and Gases.) This 
test may also be applied to an entire vessel which can- 
not be satisfactorily computed for strength. In such 
case, extreme care should be taken to raise the pressure 
slowly and to stop increasing the pressure at frequent 
intervals to permit close observation of all parts of 
such vessel. 


It is always necessary to employ several of the above methods when 
inspecting vessels. The visual examination should always be made. Sound- 
ing with a hammer is usually employed to a greater or lesser extent. 
The thickness must be determined by some reliable means and usually 
one of the methods described will be applicable. A pressure test with 
steam or inert gas to detect openings or untightened joints is usually 
advisable. 


FURNACE TUBES AND HEADER BOXES 


Visual—Internal—After the tube headers have been 
unplugged or the return bends have been removed, and 
the tubes have been thoroughly cleaned, the tubes should 
be given an internal visual inspection. This inspection 
should be made from each end of the tube as it is diffi- 
cult to determine the nature of defects too far away. To 
illuminate the tube, an electric light can be inserted 
from the end opposite to that from which the.inspection 
is being made. It is usually helpful to have a long 
handle on the light so that it can be inserted to any 
desired point in the tube to get the best illumination on 
any doubtful spots. This method of illumination will 
tend to magnify any bulges, cuts or other depressions in 
the tube, due to the shadow which will be thrown. Also 
eccentricity of corrosion or the tube wall will be ap- 
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parent. All defects should be carefully noted 
and an effort should be made to classify them, 
While making the internal inspection, the 
end of the tubes should be carefully observed 
excessive thinning and see they are properly flared, 

At the same time this inspection is made, the interior 
and exterior of the header box should be inspected. The 
interior of the box should be observed for pitting or 
other signs of corrosion and for cracks. If necessary, 
it may be sand blasted to remove coke and other de- 
posits. The exterior should be observed for cracks and 
distortion. If doubtful conditions are noted, it may also 
be advisable to sand blast the exterior to remove rust 
and dirt. 

Visual—E xternal—When the firebox is cool enough 
to permit entry, a visual inspection of all tubes, which 
can be seen, should be made. Any sign of scaling, over- 
heating, bulging, cracks or other defects should be care- 
fully noted. Careful note should also be made of bend- 
ing or sagging and, where there is more than one row 
of tubes, of any “nesting” of tubes which would pre- 
vent proper circulation of furnace gases. 

Measurements—Internal—Obviously, it is impossible 
to make an accurate check of the wall thickness of a 
tube due to its length. Even if special calipers could 
be devised for this purpose, obstructions such as header 
boxes, tube spacer sheets, intermediate tube supports, 
etc., would prevent their use. Therefore approximations 
of the tube wall thickness will have to be made from the 
inside and outside diameters. Where little corrosion is 
experienced it may be sufficient to take inside diameters 
with a pair of long calipers, reaching into the tube as 
far as possible. However, where severe corrosion is 
experienced, this is usually not sufficient because the 
corrosion may not be uniform and may be much more 
severe near the center of the tubes than at the end. In 
such cases it becomes necessary to use a special “tube 
micrometer” with which measurements can be taken to 
the middle of the tube from either end. Since these are 
special instruments not made commercially, it is neces- 
sary to make them locally. A sketch of a very satis- 
factory and comparatively simple “tube micrometer” 
will be given with the description of tools and instru- 
ments required. After an inspector becomes accustomed 
to the use of this instrument, bulges, cuts and the like 
can be detected by “feel’’ and located accurately and it 
becomes an invaluable adjunct during: the inspection of 
tubes. 

The wall thickness of header boxes can usually be 
measured by indicating calipers, using specially shaped 
legs on the calipers. 

Measurements—External—External measurement of 
tubes is necessary only at points where bulging or ec- 
centricity is noted since the outside diameter tolerance 
of a tube is less than the.error of internal diameter 
measurement or the error resulting from assuming the 
wall thickness to be one half\the difference of the di- 
ameters. Such outside diameters as are required can 
be readily taken with ordinary outside calipers. 
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Depreciation... 


HE meaning of the word depreciation is an elusive 

thing. It may be one thing to the technical man, 
another to the accountant or financial man. Public util- 
ity concerns look at it differently than do manufactur- 
ing plants. The bond holder sees it in one light while 
the owner of stocks on which dividends are to be paid 
sees it in another. It is of interest to dig in a bit and 
see what it means to those who are primarily concerned 
with the refining of petroleum. 

Those who can look back over fifteen years or more 
of the oil business have probably seen more radical 
changes in ideas, processing and equipment than have 
occurred in any other industry. For many years the 
change in petroleum products was slow. Distillation 
methods were comparatively simple. Crudes were either 
run to coke, or with steam to leave residual products in 
the still, the resulting overheads being reduced to speci- 
fication in shell stills by batch methods. Lubricating 
stocks were finished by old and established methods of 
acid treating and percolation to color through coarse 
clay. Had an old timer been questioned as to the life 
of a filter or an agitator he would probably have an- 
swered “forever.” Instances are not uncommon where 
such have been in use for forty years and are still going. 
While shell stills required more ‘repairs than the fin- 
ishing equipment, their actual life was of such length 
that the matter of depreciation was one of more interest 
as an accounting item than as a burden on operating 
expense. Gradually as increased production became 
necessary, single shell stills were expanded to continu- 
ous batteries, but there was little actual change in 
operation or increase in the general wear and tear. 


OBSOLESCENCE 


With the improvement in automotive engines new 
and sudden calls came on the industry. Old grades of 
lubricants suddenly became unsatisfactory. Instead of 
boiling point requirements only, where any gasoline 
that came within such specifications was satisfactory, 
anew proposition of “anti-knock’”’ came up. Certain 
high grade crudes were for a time almost eliminated 
so far as their gasolines were concerned. Instead of 
simple distillation and reduction, the various cracking 
processes developed. Continuous processes were neces- 
sary to effect reductions in operating costs. Automo- 
tive improvements required better lubricants than could 
be produced in the old shell stills and here again in- 
creased production forced continuous distil- 
lation on the .industry. 

In the finishing of lubricating oils the use 
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of fine clays and “contact filtration” processes came 
in. The centrifuge replaced cold settling in dewax- 
ing cylinder stocks and residuals. Continuous acid 
treating processes were developed for both naphthas 
and lubricating oils, and now we are facing the new 
proposition of solvent treatment and propane de- 
waxing. 

In the course of all this change we have seen large 
and expensive equipment developed, used for a com- 
paratively short time, and then in order to keep up with 
the procession, discarded and replaced with something 
even more modern. So far as depreciation is concerned 
we have moved from a period where equipment lasted 
forever, where a low annual depreciation rate could be 
applied until it was written off altogether, to a period 
where obsolescence rather than wear and tear is the 
controlling factor in the active life of equipment. From 
a thing of little importance, of interest more to the ac- 
countant than to the engineer or operating man, the 
swiftly changing times have made the matter of de- 
preciation one of the prime factors for consideration 
in the installation of new processes and equipment. 

Perhaps before going too far into this discussion it 
may be as well to define depreciation, to say what it 
includes, and how it is accounted for. On the face of 
things this may seem unnecessary but it will be found 
in more cases than not that the average business or 
technical man has rather hazy or at least limited ideas 
as to what is covered under this head. 

Depreciation is the term applied to the decline in 
value of fixed assets. Just what does that mean? Most 
men in business are familiar with that definition, but 
when it comes to a clear idea as to its exact meaning 
they find that complications as to the method of deter- 
mining the actual decline in value; the part that repairs 
and maintenance play in the life of equipment; and the 
early retirement of equipment due to inadequacy or 
obsolescence make depreciation something of an elusive 
proposition. They generally end by charging off a 
fixed percentage of the value each year and letting it 
go at that. 

But what does this decline in value cover? Can we 
base it entirely on the difference between the original 
cost of the equipment and its scrap or second-hand 
value if it were sold today? A still produces just as 
much, earns just as much as it did when it 
was installed and is likely to do so for many 
years to come. Does this production or go- 
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ing value have no bearing on the matter of 
depreciation? 

It is true that many authorities estimate 
depreciation entirely on the normal wear 
and tear during its productive life, and in many cases 
this is fair and safe enough, but if we are to safe- 
guard the invested capital in these changing times, 
this is hardly going deep enough. Under the old 
conditions obsolescence rarely required any great 
amount of consideration. Changes in petroleum prod- 
ucts were handled in the regular equipment, usually 
with little change. Now, with expensive process and 
equipment going out of date almost overnight, other 
considerations than the actual life, or normal wear 
and tear must be taken into account in setting the 
annual figure for depreciation. 


DEPRECIATION RESERVES 


There are cases, as in utility valuation, where the 
“going’’ value of properties comes in for consideration, 
but in the oil business we are not concerned with values 
for rate setting purposes. And here, perhaps, is a good 
place to bring in the primary reason for setting up a 
depreciation reserve. This should be especially noted 
as it underlies all ideas of such reserves as they apply 
to our problem. 

A depreciation reserve is set up to protect an invest- 
ment against loss due to wastage, wear and tear, obso- 
lescence, or to any other item which may cause a loss 
of value to fixed assets. 

If this be kept in mind it helps to clarify the whole 
matter of depreciation and aids in building up ideas to 
fit any case. 

As we are concerned with fixed assets and as the 
setting of a “going value” is at best a difficult job, it 
is better to leave it entirely out of the picture. And if 
we are to maintain our capital we must consider not 
only wear and tear, but must also estimate and take into 
account the risk of a sudden change lowering or wiping 
out altogether the value of our investment, and set our 
depreciation rates accordingly. 

The fixed assets in which we are interested are the 
items of refinery equipment. As a simple example 
suppose we have a still costing $100,000. After a use- 
ful life of, say, twenty-five years this is dismantled and 
sold as scrap for $1000. The depreciation in this case 
amounts to $99,000. This is a regular operating ex- 
pense and should be spread over the twenty-five years 
of its life, just as the operating costs or repair costs 
on this unit are spread over any single accounting 
period. 

From the above it will be seen that if we are con- 
sidering wear and tear only, three values must be de- 
termined before the amount of depreciation is known: 
The original cost of the equipment, the length of its 
active life and its salvage value. Where obsolescence 
is brought in its effect is to shorten the active life, and 
it may or may not affect the salvage value. 
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The first of these necessary items can 
easily be determined. Usually it is possible 
to estimate the salvage value, which estj- 
mate will come close to the actual second. 
hand or scrap value. The active life, however, js 
likely to be a matter of some uncertainty, particularly 
as it is controlled more often than not by unforeseen 
conditions rather than by a normal, regular amount of 
wear and tear. 


WRITE-OFF 

Once the period which the depreciation charges are 
to cover has been decided upon, it is the custom to 
write off each year a certain portion of the original 
cost of the equipment. There are several methods by 
which this is done: 

1. Percentage on original cost. 

Here the total estimated depreciation is divided by 
the estimated years of active life of the equipment and 
the quotient set down as the yearly depreciation charge. 
This is a method commonly used and is sometimes 
called the “straight line” method. 

2. Percentage on diminishing value. 

This method operates on the principle that it is de- 
sirable to increase depreciation during the first years 
when the cost of repairs and renewals is lower. Here 
a definite percentage is taken each year from the de- 
preciated value of the preceding year. 

3. Annual revaluation method. 

Here the equipment is appraised at the end of each 
year. If this be done as a formal appraisal it is apt 
to be expensive and uncertain, as it is hard to set a 
true value on going equipment. The results by this 
method are apt to be no more accurate than the straight 
line or other methods. In plants where an equipment 
record or plant ledger card is kept in conneétion with 
maintenance work, and on it is carried forward the 
current yearly value of the piece it represents, such 
cards form a perpetual inventory and from them it 1s 
easy to work up an accurate valuation each year. Such 
cards should carry not only the depreciated value of the 
piece but also any increases in value due to permanent 
improvements which will offset depreciation. 


4. Sinking fund method. 

Here such a sum is set aside annually and at com- 
pound interest will amount by the end of the active life 
to the original cost of the equipment, less the scrap 
value. 

Full details of the use of these methods, with the 
arguments for and against them, will be found in any 
text on accounting or industrial management. 

Whatever method is used it must not be forgotten 
that the purpose of a depreciation account is to allow 
for wastage and loss of value so that the amount of 
capital invested may be maintained. In view of this and 
keeping in mind the changing conditions in the industry 
it seems less important to be concerned over the method 
of maintaining this depreciation reserve than it is 
write off the equipment as soon as it is reasonably pos 


Refiner & Natural Gasoline Manufacturer—V ol. 14, No. f 


act 
be 
ha: 
bu 
are 
the 
fac 
wh 
tiot 
put 
at | 
anc 
ate 
anc 
gro 
the 
ma: 
for 


dep 
filt 
ten 
lon; 
con 
equ 
pro 
life 
acc 
mat 
and 
itse 
met 
oth 
fect 
dep 


of 1 
ing 
and 
of | 
put 
the 
pra 
it ¢ 
reqt 
care 
cert 
desi 


off 
loss 
It y 
age 
som 
othe 
exer 





ble 
sti- 
nd- 


arly 
een 


are 
| to 
inal 


by 
and 
rge, 
mes 


de- 
ears 
Tere 
de- 


each 
apt 
et a 
this 
ight 
nent 
with 
the 
such 
it is 
Such 
f the 
nent 


com- 
> life 
crap 


. the 
any 


otten 
allow 
it of 
; and 
ustry 
thod 
is to 


pos 


Jo. 4 


sible to do so. Could we be certain that the 
active life of any piece of equipment would 
be ten years or forty years any system of 
handling the account would be satisfactory, 
but as we look back over the past ten years we 
are likely to wonder whether any method will meet 
the situation, but at that the oil business is only 
facing the same conditions of expansion and change 
which have come to other industries. Large corpora- 
tions have such great reserves laid aside for various 
purposes than an unexpected call for almost any sum 
at most, simply means a transfer from one account to 
another. The little fellow, however, is not so well situ- 
ated that he may pour a million dollars down a rat-hole 
and for him the elusive problem of depreciation has 
grown from a small ghost which was usually stuck into 
the cost of a process as an afterthought into real night- 
mare proportions which must be brought into estimates 
for new processes as a major consideration. 

In the past it has been the custom of many plants to 
depreciate main items of equipment such as percolation 
filters, agitators, stills, pumps, etc., over periods of from 
ten to twenty years even though their active life is much 
longer than this. Handling depreciation under present 
conditions simply means that the period over which the 
equipment must be written off must be shortened in 
proportion with the probable shortening of its active 
life. It means that the life of a new installation must be 
accurately gauged and its salvage value closely esti- 
mated. It means that the equipment should be so selected 
and the layout be made so that the fact of the process 
itself going out will not necessarily “scrap” the equip- 
ment, but will mean a transfer to the new process or to 
other active service. In this respect an active and ef- 
fective salvage department can go far in helping cut 
depreciation costs. 

Many changes are forced on the industry by the need 
of new selling points rather than for any need for strik- 
ing improvement in the product. One crowd steps out 
and the others must follow. This, doubtless, is the way 
of progress but it is hard on the little fellow. When he 
puts money into a process he must at least be sure of 
the return of his capital. Recently it has become the 
practice to require that a new process must show that 
itcan pay for itself in from one to four years. This 
tequirement does seem stiff but it means that greater 
care must be exercised to work out the kinks and un- 
certainties in a new process and to stick to conservative 
design. 


OBSOLETE EQUIPMENT LOSS 

The only way that obsolete equipment can be charged 
off is as a loss. But it must be kept in mind that this 
loss need not be the total original cost of the equipment. 
It will be the difference between this cost and the salv- 
age value of the equipment. If the apparatus be of 
some special type which may have no application to 
other work, or which on salvaging will be unsalable 
except as scrap, the loss will naturally run higher than 
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would be the case if an effort be made to use 
standard, well developed equipment. The set- 
ting of a short time over which equipment 
must be written off forces closer estimates 
of cost and more attention to possible salvage values 
and this should have a good effect. 


A point on which much haziness exists is the relation 
between maintenance and depreciation. It is sometimes 
assumed that maintenance and repairs will offset, will 
take care of depreciation, that it is unnecessary to set up 
a reserve for the purpose. It is a fact that some re- 
pairs, some improvements to equipment do make an 
increase in value which to some extent offsets deprecia- 
tion. In general, however, this is not the case. Regard- 
less of how well it has been maintained, the time comes 
when any piece of equipment must be replaced. With 
the present conception of a depreciation reserve as a 
sum set aside to offset the loss of investment, the actual 
life of equipment does not come into so much consid- 
eration as in years past. There are few cases where 
improvements or repairs justify cutting down the annual 
depreciation charges. For valuation purposes or it 
cases where there is a certainty of indefinite use then 
an increase in value on the books can be considered but 
it would be well to keep it clear from the regular pro- 
vision for writing off the equipment. Before any charge 
of this sort is allowed to be added to the value of 
equipment it should be scrutinized closely to determine 
whether it is permanent enough to justify inclusion as 
a capital value or whether it should be classed as a re- 
pair. In the latter case it is of course charged as an 
item of operating expense. In the oil industry possibly 
more than in many others we do have cases where de- 
preciation is offset by repair and maintenance charges. 
In the older practice the refinery was based on shell 
stills, acid treating and neutralizing agitators, and per- 
colation filters. The principal auxiliaries were tanks, 
pumps, and piping. With the shell stills the required 
repairs kept their earning power practically at the value 
of new equipment. The same was true of agitators, 
filters, tanks, and piping. A defective sheet or cone 
was replaced, and provided that there was use for it, 
and that it did not become obsolete, the equipment 
would, as the old timers said “last forever.” In this 
way the repairs to a great extent offset depreciation and 
there was some justification in cutting the annual de- 
preciation charges to a minimum or in not setting aside 
a depreciation reserve at all. At least there is some ex- 
cuse if only the going, or producing value is to be con- 
sidered. If, however, we are to consider the value of the 
equipment as capital, then we can not possibly put the 
same value on it as on new equipment. We must con- 
sider only its re-sale value or its salvage value for use 
on other service, at the end of the period when it is to 
be retired. 


DEPRECIATION AND REPAIRS 
But why is it not possible to lump the depreciation 
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charges and repair charges together? When you 
come. down to it both are operating expenses, 
both cover much the same ground. 

A repair represents actual work done and ma- 
terial used within the limits of a given accounting 
period. 

While the work does keep the equipment in operation 
and to that extent holds up its value, very rarely indeed 
does a repair add to the value of a piece or can it be 
considered permanent. It is better, therefore, to con- 
sider maintenance as an operating expense and charge 
it to the accounting period where the work was done. 

It will be seen that under modern conditions, if we 
are to make a detinite thing of depreciation it is neces- 
sary to get away from the idea that it is provided to 
cover only the active life of the equipment. As we must 
consider it now, it does not and for that matter it never 
did, except in theory. It is simply a sum set aside in 
yearly installments to cover the cost of replacement of 
equipment at some later date or to cover its cost when 
it goes out of service. These installments must natur- 
ally come out of earnings just as any other operating 
costs come out of earnings. The period over which they 
are to be collected will depend not so much on the actual 
life of the equipment as it will depend on the company, 
on its financial strength and policies, and on the process 
in which the equipment is used. To a_ corpora- 
tion with large reserves, the scrapping of a process 
may mean litile. It can afford to spread deprecia- 
tion returns over a long period. It can even afford 
to take chances on the process ever paying for itself. 
With the smaller concern it is important that capital be 
kept intact, and for that reason it may be necessary to 
shorten the period over which the depreciation charge 
is collected. In actual practice, however, it is surpris- 
ing how often these conditions are reversed. The little 
fellow, over anxious for dividends, will carry little or 
no reserve against the time when the equipment loses 
its earning power, while the billion dollar corporation 
goes to extremes to determine the life and earnings of 
a process, carrying all kinds of contingency reserves 
against loss. 

We have brought out the fact that with some proc- 
esses the equipment is required to pay for itself in from 
one to four years. This does not mean necessarily that 
the entire depreciation charge must be taken out during 
that short period. In most cases this is just a prelimi- 
nary safety requirement, and once the operation is as- 
sured the actual depreciation reserve is taken out over 
a much longer period. 

With some concerns the depreciation charge is set on 
the basis of wear and tear only, while the uncertainties, 
such as inadequacy and obsolescence are cared for by 
so-called contingency reserves. These are more or less 


general reserves for protection against loss. This would 
seem an ideal method for handling depreciation and 
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obsolescence as such contingency funds are 
really a part of the surplus. 

In fitting the item of depreciation into the 
present scheme of things it would seem that the 
first move should be to alayze the element of risk in the 
process, Just what are the chances of its being supersed- 
ed by something new in a comparatively few years? It js 
in the development stage and will extensive changes 
throw out the equipment which it is proposed to install? 
Or is the equipment of such a type as to be flexible in 
its operation under reasonably wide changes in process 
conditions and does it have high salvage values? 

Where this analysis shows a high element of risk and 
uncertainty we can only set our depreciation rate high 
enough to cover the installation cost in as. short a time 
as is reasonably possible. Under such conditions the cost 
and returns from the process must be closely estimated 
and the depreciation rate set more with regard to cover- 
ing the risk than with regard for the actual physical 
life of the equipment. 

Where the analysis indicates few possible changes, 
fair flexibility, and high salvage value, we may base the 
depreciation rate more on the actual active life of the 
equipment than in the foregoing case. The risk of loss 
due to change and obsolescence being reduced the de- 
preciation charges may be spread over a considerable 
period and the yearly profit from the process increased 
accordingly. 

From all this it will be seen that depreciation is just 
another item of operating expense. It is just as neces- 
sary to keep this down as it is to lower any other ex- 
pense item. The place to do this with depreciation is in 
the original development of the process, in the design 
and layout of its equipment. While husky build may 
keep the repair costs low it may or may not affect de 
preciation. Flexible design, standard equipment with 
a high salvage value are the things that count on this 
point. And a careful study must be made to keep the 
risk of loss at the low limit. 


On the other hand, it must be kept in mind that there 
are times when large returns may justify shorter life 
in equipment. When a process can be put in, a good 
profit taken, then the whole proposition closed up and 
salvaged, there can certainly be no objection. 


In any event, whether the process is to pay for itself 
in one year or in forty years it must be evaluated on 
every point. Every opportunity for profit must be 
brought out as well as every chance of loss. Among the 
items of expense, depreciation must have consideration 
as a definite thing and not just as a percentage of cos! 
set as an afterthought and based on a guess as to the 
life of the equipment which it covers. And to make! 
a definite thing the annual charge must be set only after 
careful consideration of the probable life of the process 
the cost and salvage value of the equipment and the ! 
nancial policies of the concern making the installation. 
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Technical Control of 





Percolation Filtration 


PART 2 


CONTROL OF PLANT FILTER OPERATION 


ECHNICAL control of plant filter operation 
should be a routine matter. It should be based 
upon definite standards established for the individual 
stocks by preliminary laboratory investigation. These 
standards should consider the following factors: 
a. Optimum running rate (clay-oil contact time). 
b. Optimum temperature of filtration. 
c. Operating time schedule. 
d. Steam, naphtha and air requirements for wash- 
ing, together with specified method of washing. 
Information on the above could be available in 
pamphlet form to the foreman in the filter house. 
Care should be taken to see that full information is 
recorded on the operating data sheet. Typical forms 
for filter operation are shown in a recent paper en- 
titled “Percolation Filtration in the Light of Re- 


992 


cent Process Developments. 


A. RUNNING OF FILTERS 

Preliminary to processing a given stock in the 
plant, a laboratory study should be made to estab- 
lish the optimum time of contact and temperature of 
filtration to obtain the desired product quality. Hav- 
ing established the optimum, limitations of plant 
equipment, such as maximum allowable pressure and 
temperature, together with consideration of through- 
put requirements, will in general dictate the nearest 
approach to the best conditions that can be obtained. 

The success of any studies of percolation filtra- 
tion in the laboratory depends upon close correlation 
between plant and laboratory results and the repro- 
ducibility of results. There are many varieties of 
individually developed methods for clay evaluation 
which often lead to false conclusions and are of lit- 
tle value in interpreting laboratory results on the 
basis of expected plant operation. The following 
method has proven satisfactory if adhered to exactly: 


TEST 3~METHOD FOR EVALUATING CLAYS BY 


PERCOLATION 
Apparatus: 


See attached sketch (Figure V). 
Standard Charging Stock: 
Pennsylvania Cylinder Stock Solution (60 percent 


safety solvent) N. P. A. color approximately 3% 
Double Dilute. 
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S. R. FUNSTEN and H. L. KING, Jr. 
Technical Division Attapulgus Clay Company 


Procedure: 
Charging Clay 


Thoroughly clean filter until a clean cloth swabbed 
through filter shows no contamination. 


Clean cap assembly at base of filter. Inspect and re- 
place, if necessary, gasket and screen. Screw cap on 
base of filter by hand, using lug wrench to secure tight 
gasketed joint. Close bottom valve. 


*Charge clay in filter to a height of 26 inches as 
measured from screen at base of filter. The clay should 
be charged in increments of approximately one third 
of the total charge: After each increment the «clay 
should be tamped by allowing a rod and rubber stop- 
per tamper to fall freely five times, from the top of 
the filter onto the top of-the clay. The nét. weight of 
clay charged to the filter must be carefully noted. 


Percolation 


Thoroughly shake the stock drum before withdraw- 
ing any oil (colors should be recorded on every charge 
withdrawn from the. charge drum). Place. the charge 
in one half gallon bottles and set up in upper compart- 
ment of the filter. Bring oil to temperature of the bath. 
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Bath temperature should be brought to 135°F. before 
charging the filters. 

Carefully invert bottle over top of filter. Bottle will 
form its own seal. 

Crack valve open on bottom of filter. Note time that 
oil shows through, also time when bottle inverted. 
When oil shows through, shut off valve and let filter 
soak for two minutes, then adjust rate to 15 cc. per 
minute. Maintain temperature of clay and oil at 135°F. 
(+0.5°F.) throughout test. 

tTake 250 cc. cuts in 250 cc. graduates, obtaining 

colors on each cut and putting all the filtrate in a com- 
posite bottle. Unless otherwise instructed run to com- 
posite colors of 3%, 4% and 6% N. P. A. tCuts should 
be taken every 100 cc. or smaller when nearing the 
composite color. 
_ When the filter is off, remove charge bottle from fil- 
ter and allow filter to drain. If the clay is not to be re- 
vivified, steam until steam shows through, blast with 
air te dry filter, remove bottom plate and dump clay 
in pail. Filter should then be washed with naphtha until 
absolutely clean, then dried and capped. 


Standard Method of Running Filters: 
Temperature 
Pennsylvania cylinder stock solution should be fil- 
tered at 350°F. The temperature at which other stocks 
should be filtered is determined 
practice on the material in question. 


from standard plant 


Percolation Rate 
In comparing different grades of the same clay, for 


example 15/30, 15/60, 30/60 and 60/90 mesh samples, 
rate adjustment should be made to insure at least equal 
time of contact of clay and oil in the percolation test. 
In the percolation of a specific stock for which opti- 
mum operating conditions are not known, the time of 
contact permitted should approximate as closely as 


*This method of charging a fixed volume rather than a fixed weight 
of clay to the filter has been adopted to agree with actual refinery 
filter house practice. It eliminates variations in test results due to 
differences in clay weight, but gives a true evaluation since yields are 
calculated on a weight basis while actual percolation is carried out on 
volume basis. 


tThis procedure of running the filters to a definite composite color 
rather than determining the color of a specific volume of filtrate has 
been adopted to eliminate irregularities which result when determining 
clay efficiency on a variable color removal basis. It has been found 
that the procedure as outlined herewith represents a more exact dupli- 
cation of plant practice, permitting a close correlation of plant and 
laboratory yields. 


tTag Robinson or Lovibond machine may be used if preferred. 


( 


possible standard filter house practice on that mate. 
rial. 


It is often found desirable to increase filtering 
rates in plants with limited filtering capacity and the 
question is “how?”. Where the oil to be filtered js 
the undiluted stock, this can be accomplished to an 
appreciable extent by using a coarser mesh clay. It 
is known that under similar conditions of pressure 
and temperature, a greatly increased rate of flow can 
be obtained from the coarser mesh clays than from 
the finer mesh. However, the yield-rate-temperature 
relationship is so widely different for various charge 
stocks on the different meshed clays that require- 
ments should be determined for individual cases. The 
following grades of percolation clays are readily 
available on the market: 


15/30 Mesh 
15/60 Mesh 
30/60 Mesh 
60/90 Mesh 


Laboratory filter yields obtained under the con- 
ditions noted under the test (Test 3) can be corre- 
lated directly to plant performance. In general, plant 
filter yields, even under most favorable conditions, 
are slightly lower than laboratory filter yields. 

When the actual plant filter yields are lower than 
the correlated laboratory yield, this condition is fre- 
quently due to channeling. This condition may be 
overcome by the installation of an inverted loop on 
the oil outlet of the filter for the purpose of main- 
taining uniform contact of clay and oil. Application 
of the “inverted loop” to 20-ton filters has resulted 
in 5 to 10 percent increase in yield of filtered oil and 
correspondingly greater increase may be effected in 
the case of filters with capacity larger than 20 tons. 


B. OPERATING TIME SCHEDULE 
Definite time standards for filter operation are es- 
sential to reduce idle and non-productive time. The 
standard time for the various operations should be 
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established by plant test, and this job is definitely a 
part of technical control. 


Cc. CONTROL OF PLANT FILTER WASHING 

The washing of plant filters with naphtha has as 
an object the recovery of viscosity oil from the used 
day. The proper functioning of the burning opera- 
tion depends upon reducing the oil content of the 
ysed clay to 1 percent or less. Furthermore, the loss 
of oil through improper washing of filters results in 
substantial monetary loss. For example, on the basis 
of a washed filter containing 20 tons of clay testing 
3 percent oil, the loss would amount to approximate- 
ly 160 gallons of stock. Reduction of this oil con- 
tent to 1 percent would mean a saving of 106 gallons, 
or, at 8c per gallon, about $8.00 per filter dumped. 

It has proven feasible to install a valve on the filter 
manhead to allow sampling of washed clay before 
dumping the filter. This sample is analyzed for oil 
content in the laboratory while the filter is on final 
steam, so that no operating time is lost. If the oil 
content of the clay is greater than 1 percent, the 
filter should be rewashed. A useful method for de- 
termination of viscosity oil (not asphalt) in clay 
follows : 


TEST 4-METHOD FOR EXTRACTION OF OIL 
FROM CLAY 
Apparatus: 


Extraction shells. Alundum R. A. 98. 

Eimer & Amend catalogue No. 22820. 

Size 34x100 mm. 

Erlenmeyer flasks, wide mouth, 500 cc. 

100 cc. beakers. 

Hot plate and clay baths. 

See attached sketch for details (Figure VI.) 
Procedure: 

Weigh about 25 grams of clay in the shell. Place 
the shell in place inside of the flask. Pour 75 cc. of 
the solvent naphtha, first into the shell up to about 
half-inch from the top (caution should be taken not 
to overflow it) and then pour the rest into the bot- 
tom of the flask. Heat the flask with the condenser 
coils in place until the naphtha comes through the 
shell clear. This can be tested by holding a piece of 
filter paper under the shell and blowing until dried. 
No stain should be visible when all the oil is extracted. 
When doing this, care must be taken not to be misled 
by the clear naphtha condensing on the outside of the 
shell. A few seconds therefore should be taken be- 
fore testing with the filter paper. 

When the extraction is complete, the solution is 
poured into a weighed 100 cc. beaker. Place the beak- 
er on a hot plate and evaporate to a small volume. 

The beaker is then transferred to a clay bath kept 
at about 220°F. over which a stream of air is blown 
gently to complete the evaporation. When dried the 
beaker is transferred to a dessicator and weighed. 

Results: 
Weight of oil X 4 = percent by weight oil in clay. 
Time and Accuracy: 

The time required to complete this test varies some- 
what with the amount and type of oil present. A heavy 
oil will take longer to extract than a light one. 

Likewise a clay with a small amount of oil will not 


take as long to be extracted as one with a high per- 
centage. 
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In any case, the total time required should not ex- 
ceed 45 minutes for the complete operation. 

The results obtained by this test should check with- 
in 0.1 percent of the oil content. 


Note: 


Solvent naphtha—5 percent distilling at a temperature not below 

160° F. nor above 190° F. 95 percent should distill below 220° F. 

It is within the accuracy of the test when applied to clay to use 

a filter house or safety solvent naphtha. However, time is sacri- 

ficed by using a wide range naphtha. 

The use of naphtha for washing filters requires 
that the steaming operation remove the naphtha from 
the clay in order to prevent monetary loss, and in- 
sure a naphtha-free clay that will not be a fire haz- 
ard in the conveyor system, nor cause “wild fires” 
in the furnace on burning with resultant fusion of 
clay and destruction of equipment. A sampling con- 
denser on the steam-out line has proven a practical 
method of determining the naphtha cortent of the 
“steamings” and is a more accurate control than the 
average operator’s sense of smell. 

An idea of the extent to which oil content of clay 
may be reduced is shown in Figure VII depicting 
operating results before and after applying technical 
control to filter washing in a plant demonstration. 


D. POINT OF CLAY DISCARD 

Clay should, of course, be discarded from the sys- 
tem when its re-use results in an increase of cost of 
the oil product. Laboratory evaluations should be 
made of composites of each number clay burned dur- 
ing the month, and cost calculations based upon the 
filtering efficiencies obtained to determine the point 
of discard. : 

In addition to the foregoing evaluation, a perco- 
lation determination should be made on any clay of 
abnormally high volume weight and normal volatile 
content for the purpose of ascertaining whether filter 
yields are below the economic point established for 
discarding. Such a clay cannot be brought back in 
efficiency and is worse than valueless. 

A schedule of control tests and an approximate 
schedule of their application is shown in Figure VIII. 

Where the percolation process operates in con- 
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junction with some other form of decolor 
ization, be it acid treatment, contact filtra- 
the technical 
man should see that the processes are in 
balance as regards distribution of process load, costs 
and quality of products. With an additive method 
of color measurement applicable to dark colored 
(optical density 
method)* and sound testing methods, it is relatively 


tion or solvent deresination, 


stocks, as well as finished oils 


ENGINEERING, 


PROGRESS, 


simple to establish the correct balance between the 


processes, 


Such consideration should be given to ex- 


isting plants as well as to new plant design. 
CHOICE OF THE ADSORBENT 


The refiner employing the percolation process is 


in the laboratory and should narrow the 
selection. It is usually wiser to accomplish 
the final ratings on plant scale operation, 
due to the fact that greater differences on 
revivification will obtain in the plant because of 
more severe burning conditions. All evaluations of 
plant burned clays should be made in the laboratory 
under controlled conditions, 
stock variance is apt to confuse the picture. 


since plant charging 


Comparison of competitive clays should be made 


on samples of the same mesh size. Yields should be 


calculated on a clay weight basis and percolation 
evaluation should be made with equal volumes and 


faced with the choice of several commercial granular 


earths of varying properties, 


The decision as to se- 
lection of an adsorbent should be made on the basis 
of true worth in the refining process and not on the 
basis of the first cost. Inattention to this considera- 
tion has sometimes led to excessive filtering costs 


through the selection of an inferior material. 


The following characteristics of the several earths 


should be determined: 
a. Initial percolation efficiency. 
b. Efficiency on revivification. 


c. Characteristics of the earth in the washing and , 


steaming operation. 
d. Volume weight relationship. 


Relative values for the above items can be secured 


FIGURE VIII 
Schedule of Technical Control Test and Comparisons with Standards 


with the various clays. 
then be accepted as the sole basis for choice. 


J. Fordred, 


filter height of clay. 

A detailed cost analysis similar to the method de- 
scribed in “Percolation Filtration in the Light of 
Recent Process Developments’? should be made in 
order to determine the cost of percolation filtration 
This cost analysis should 


bleaching and purifying paraffin. 


J. Fordred et al, 


in the treating of paraffin. 


J. Fordred et al, 


British patent No. 


purifying hy drocarbon oils. 


J. Fordred et al, 


British patent No. 


2356 of 1868. 
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Alloyed Cast lrons 7 


In Petroleum Refining Equipment 


GREAT deal of progress has been made in the 

last ten years in the quality and properties of 
cast iron, and the petroleum refining industry has 
been quick to use or seek to employ these improve- 
ments to the fullest extent in step with the progress 
in its own field and the demands upon its produc- 
tion departments for economy and efficiency. This 
does not mean that the output of the gray iron shops 
has suddenly swung completely to a product of a 
high order of excellence any more than that the out- 
put of the oil refinery has swung completely to 
premium gasolines. A great deal of plain cast iron 
is still produced and the modest 20,000 pounds per 
square inch strength, requiring no appreciable de- 
gree of pressure tightness, can be secured without 
much concern on the part of either producer or con- 
sumer. The broad range of properties available in 
modern cast iron—such as a strength of 20,000 to 
60,000 pounds per square inch, or up to 80,000-100,- 
000 pounds per square inch, when heat-treated, and 
a range of hardness from 100 to 500 Brinell, with 
other physical properties improving correspondingly 


With Carbon 3.40 - 3.60% 








% Silicon 





























jJ. S. VANICK 


Research Metallurgist, International Nickel 
Co., Inc., New York 


—gives the equipment manufacturer or refinery con- 
structor an opportunity to build up to the new prop- 
erties now being obtained. In addition these prop- 
erties are available in high grade cast iron at a mod- 
erate or no increase in cost for the reason that raw 
materials needed do not vary,appreciably in cost 
and alloys deliver more value per dollar when em- 
ployed in castings than when used in wrought 


shapes. Sometimes it is possible to improve a poor. 


or average grade of iron by alloying it directly and 
depending upon the alloys to correct inequalities in 
the base composition. Nickel, chromium, and molyb- 
denum, singly or grouped, can be applied in un- 
balanced proportions to bring an unbalanced cast 
iron into a compositional equilibrium and at the 


With Carbon 3.10 -3.30% 
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FIGURE 1 


P erceniages of Silicon and Nickel Required to Render Castings of Different Section Completely Gray and Machinable. 
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FIGURE 2 


same time impose some of their influence upon the 
resulting product. A better and more economical 
procedure which is customarily followed in steel 
making, consists of first producing the best possible 
base composition, then adding the alloys—properly 
balanced—to do their bit. Unfortunately, cast iron 
and steel cannot be treated in the same way, and the 
same proportions of alloys used for one as for the 
other. One exception, if there may be one, is in the 
nickel alloyed irons simply for the reason that nickel 
acts largely upon the iron component instead of the 
carbon of the complex iron-carbon-silicon combina- 
tion that constitutes cast iron. An effort to outline 
the action of important chemical elements compos- 
ing cast iron, is made as follows: Most important 
is carbon, which is present in commercial cast iron 
from 2.50 to 3.50 percent. In a gray cast iron of the 
usual type, at least two-thirds of its carbon is de- 
sired in the form of graphite. This graphite content 
would not be present if it were not for the action of 
the element silicon. Cast irons contain .50 to 3.0 
percent of silicon and it reduces the solubility of 
carbon in iron. Since thin castings cool rapidly, they 
require a higher silicon content to achieve adequate 
graphitization. An excessive silicon content causes 
a corresponding excessive graphitization, coarsening 
of the precipitated graphite, and an accompanying 
“openness” of grain leading to porosity, leakage, and 
poor physical properties. 

The carbon content is important in controlling 
the strength of the cast iron. Low-carbon irons con- 
tain less graphite and are consequently stronger. 
Foundrymen can vary both the silicon and carbon 
contents of their irons within commercial limits of 
+ 5 percent, by suitable adjustments of the mix- 
tures they are melting. Figures 1 and 2 illustrate 
in a general way the influence of silicon on section, 
and carbon on strength. 

Nickel additions to properly balanced cast irons, 
range from .25 to 5.0 percent, sometimes accom- 
panied by one third as much chromium, i.e. from .1 
to 1.5 percent, or molybdenum replacing chromium 
when desirable to avoid embrittlement or reduce ma- 
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chining troubles. In special cases, as in the corrosion 
resisting cast iron, nickel additions up to 20 percent 
may be employed and where low or high expansivity 
is needed, up to 40 percent may be employed. It is 
worth mentioning at this point that foundrymen 
have mastered the production of these highly al- 
loyed irons without recourse to the use of special 
melting equipment. 

Alloying elements are classified as graphitizing 
types or carbide-forming types, depending upon 
whether they promote the action of silicon in pre 
cipitating graphite from the iron-carbon solution or 
oppose this effect and form carbides. There seems 
to be no neutral position and any element inactive 
in this iron-carbon system is likely to be considered 
inert and of little significance in affecting the im- 
portant physical properties of cast iron. Of the 
three most important alloying elements, _ nickel, 
chromium and molybdenum, nickel is a graphitizer; 
chromium and molybdenum, carbide formers. The 
intensity of their respective effects may vary within 
the carbon-silicon ranges outlined above. Thus, one 
part of nickel possesses approximately the force of 
2/5 to 1/3 parts of silicon as a carbide destroyer. 
Chromium resists silicon upon a point-to-point basis. 
Molybdenum is somewhat less powerful than chrom- 
ium as a carbide former. These alloys after being 
balanced to maintain equilibrium as regards graphit- 
izing power, begin to exert their important secon- 
dary effects upon the iron-carbon-silicon solution by 
strengthening, hardening, toughening, etc. A per- 
fectly balanced plain cast iron makes an excellent 
base to build from. If nickel alone is to be added, it 
would be desirable to reduce silicon or carbon to 
maintain a proper balance. In some cases, foundry- 
men are compelled to run their soft irons and then 
nickel with chromium and/or molybdenum additions 
are necessary, one element being the complement of 
the other as regards balance while the effect of the 
alloys is cumulative. Collateral properties of cast 
irons, such as machinability density, corrosion re- 
sistance, etc., require separate consideration and 
treatment and will be discussed first. 


Combined Carbon in Castings of Varying Section 
N: 2.83 






Plain Iron : ees oe Plain tron — $1.15 
1 Combined Carbon C 3.17 
Transverse 3370 3 Transverse $230 
CC=81%] Tensile 21800 .34%~-1-.75% Tensile 39400 
BHN 149 BHN 2) 
eo 4 x 
274 ae 30%-$=77% 
37%- 78% 
1" 
(48:2 0)-5-81% 








FIGURE 3 


Plain Iron and Alloy Iron of Equal Chilling Tendency and 
of Approximately Equal Machinability in Castings of Vary 
ing Thickness. 
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MACHINABILITY 

Machinability, grain refinement, density, uniform- 
ity, are undefinable, yet important properties of 
castings. All these are interrelated. Usually 0.5 to 2 
percent of nickel is used to develop them. As men- 
tioned above, nickel exerts a graphitizing effect sim- 
ilar to silicon, but unlike silicon which may com- 
pletely free an iron of combined carbon, it exerts 
a greater solvent power for carbon. Dissolved carbon 
must be diffused and not allowed to concentrate into 
lumps or colonies of carbides. Pure nickel will dis- 
solve carbon while silicon may not, and the presence 
of as little as three percent silicon in iron almost 
completely destroys the solid solubility of carbon in 
iron. Since much of the body and strength of an 
iron and the effect of alloys upon it, depend upon 
the presence of dissolved carbon in it, nickel exerts 
a positive but restrained influence in compelling 
complete graphitization of carbide residues yet re- 
linquishing its graphitizing power as soon as this 
lumped carbon is diffused and in solution. The step 
bar casting offers a practical means of illustrating 
these principles. Figure 3. An iron correctly bal- 
anced for the 14-inch section will be coarser grained 
than desirable in the two-inch section and ungraph- 
itized and unmachinable in the %-inch section, as 
well as unmachinable along the edges of the 14-inch 
and thinner sections, because the effective section 
through the corner is approximately equal to half the 
flat section. Thus the radius through the corner of 
the %4-inch section is approximately equivalent to a 
round bar %-inch in diameter. 

If the nominating section of the casting is %4-inch 
thick and requires 2.0 percent silicon with 3.30 total 
carbon, then the %-inch section should contain at 
least 2.75 silicon. Since this silicon would promote 
a coarse grain and openness possibly leakage in the 
¥-inch and larger sections, the corrective of apply- 
ing 1.5 percent nickel to the two percent silicon 
iron maintains the close grain of this composition 
for the %4-inch or larger sections and produces the 
necessary graphitization in the ™%4-inch and %-inch 
sections to promote rapid machinability. For ex- 
ample, piston rings, individually cast, are frequently 
made 3/16-inch to one-inch thick with a two percent 
silicon iron and two to % percent nickel, viz: 


TABLE I 
Piston Rings 














Section, Alloyed 
Plain to Densen—and 
: Iron Machine Well Alloy Hard ened* 
Plain tron Poorly 
Well Balanced Balanced | 3A.” | 1%” 1” 345” | ee” 1” 
i C....... 3,20-3.50 | 3.30-3.50 
N Bt eeeee Lieb AOE Socks Fic ca bi scee Bocas aed ess 
c BEES +... Suwegipshetae bard buen 1.50 | 1.0 .60 2.0 1.50 | 1.0 
EEX... nig gs vee es eos eS BP ea, Er eae .30 .30 .30 





























* : 
Hardened to resist wear. 


In another case, grease gun cylinders, expected to 
machine at high speeds, thread ends, finish smooth, 
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FIGURE 4: 
Nickel Cast Iron Pistons. 


with sections %4-inch to one-inch in the casting, were 
made of a base mix similar to the above with one to 
1.5 percent nickel to maintain the close grain, pres- 
sure tightness, and machinability required of this 
exacting, production job. 


DENSITY—PRESSURE TIGHTNESS 

Pistons for reciprocating pumps, engines, and com- 
pressors, represent another common problem in ob- 
taining dense, pressure tight castings. The follow- 
ing description and outline, illustrate the case. Au- 
tomotive pistons (Figure 4) always light in section 
along the skirt and heavy sectioned in the piston 
pin boss, have a characteristic habit of revealing 
porosity in the neighborhood of the bosses, or be- 
tween the head and boss. The condition is not dis- 
covered until considerable machining is done and 
the casting skin removed or the shrink spots reached 
when the ring grooves are cut. The soft iron needed 
to keep the skirt machinable opens the grain and 
encourages shrinkage in the heavy sections. A re- 
duction in silicon content of .1 to .3 percent readily 
achieved by using a corresponding quantity of low 
(.3 or less) silicon steel scrap in the change promotes 
a tightening of the grain, while a nickel addition, 
equal to double the amount of the silicon removed, 
restores the necessary structure and machinability. 
Where foundry mixtures cannot be changed, nickel- 
chromium additions slightly out of balance, but cer- 
tain to maintain machinability at a somewhat re- 
duced rate due to the accompanying hardening ef- 
fect, can be applied, viz: 
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Brinell Hardness on Surface 







Nickel 
Chrome 
Niece 


130 140 
520 5.60 
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FIGURE 5 
Hardening thin sections by direct alloying. Thin sections 
YY” to 1%" (1) low silicon cast iron, (2) high silicon 
cast iron. 
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TABLE II 
Skirt—Section 
With Nickel With NI—CR 

Light |Medium| Heavy Lent Medium! Heavy 

Plain Iron 3%” Na 1,” - ae 1,” 

TF. C..... 3.10-3.40 vik ae ees ee Sia ee 

Si....... 2.20-2.40 2.20 1.90 1.40 2.40 2.40 2.40 

ne BEE Se 75 1.25 2.0 75 1.25 1.50 

_ oy ear ites vided a eh .30 .50 .60 

Approximate 

Strength......... 30,000 | 35,000 | 38,000 | 30,000 | 35,000 | 40,000 

RT Peer 160 175 190 175 190 210 


























WEAR RESISTANCE 

The preceding table illustrates in general the man- 
ner in which hardening is accomplished. Hardness 
may not be synonymous with wear-resistance if mi- 
crostructure is ignored, but hardening an iron by pre- 
serving its basically good structural qualities and 
building up hardness by means of balanced additions 
of alloys, as illustrated above (Table II), has re- 
peatedly demonstrated an ability to resist wear. It 
might be interesting to add that these correctly bal- 
anced alloyed, cast irons, are not only hardened, but 
strengthened and toughened as well. A good wear- 
ing machinable hardness of 200 to 280 BHN in the 
“as cast” condition can be selected from an inspec- 
tion of Figures 5 and 6. Pump liners, valve parts, 
engine and compressor castings (Figure 7), 
typical refinery castings treated in this way. 

Results of wear tests' made in the working parts 
of pumps, illustrate in the following data, the prac- 
tical application of the principles described: 


are 








TABLE III 
Wear—Weight 
Loss, Mg. Per Sq. 
Cc, Si. Ni. Cr. BHN | In., After 20 Hrs. 
Plain. ... 3.40 2.20 oveieie sein 170 75 
Alloy. ... 3.42 2.28 1.23 21 200 35 























4Huss-Viking Pump Co., “Long Wearing Irons Extend Pump Life,” 
Nickel Cast Iron News, 3, No. 4 (Oct. 1932) pp. 6-7. 

*Proc. A. S. T. M. 29, Part II, 167-8 (1929)., 

‘Proceedings A. S. T. M. 32, Part I, 625 (1932); 1932 Book of 


A. S. T. M., Tentative Standards, p. 179. 
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No. 


TC 3.16 B.H.N. Section 
Si 121 320 4x4x4 
Ni 368 330 2x4x4 
Cr 80 340 1x4x4 
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Brinell Hardness on Surface 
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FIGURE 6 
Hardening thick sections by direct alloying. Heavy sections 
up to 4 inches. (1) low carbon cast iron, (2) high carbon 
cast iron. 


Similar evidence has been presented by Bornstein’? 
from operating tests on tractor-engine cylinders, 
Nickel-chromium-alloy-iron cylinders containing 0.68 
percent of nickel and 0.22 percent of chromium were 
26 points higher in Brinell hardness and showed only 
68 percent of the wear of plain cast-iron cylinders. 


HEAT TREATMENT 

Some castings, such as pump and engine liners, 
cam shafts, etc., are heat-treated either to develop 
strength or hardness for resistance to wear (Figure 
8). Castings may be softened by an annealing at 
1100-1300°F., after which they are rough machined 
at a hardness of 170 to 220 Brinell. They are then 
gradually heated to 1450-1550°F., oil quenched to a 
maximum hardness, after which they are tempered 
and toughened by heating to some temperature be- 
tween 400° and 1000°F. The procedure is limited to 
simple and symmetrical shapes. Cored out castings 
or complicated shapes are too susceptible to warp- 
age and cracking to be heat-treated. They are best 
strengthened or hardened by the direct alloying pro- 
cedure described in Figure 5 and 6 and Table II. 


TENSILE STRENGTH 

The strength commercially obtainable in gray iron 
has gradually and consistently been moved up from 
a 20,000 to 30,000 psi. level to as high as 50,000 to 
60,000 psi. Most of the common cast irons today afe 
produced in the 25,000 to 35,000 psi. tensile range but 
where strengths are important the upper levels have 
been developed without much difficulty. In special 
cases, cast irons possessing strength exceeding 65,000 
psi. and heat-treated grades up to 100,000 psi. are 
being made. (Table IV). 

The American Society. for Testing Materials m 
1932 issued A. S. T. M. Tentative Specifications for 
Gray Iron Castings (A 48-32T)* including castings 
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for high strength applications. The data of Table 
V are abstracted therefrom. Alloys are almost in- 
dispensable to the everyday production of high 
strength irons. One of the outstanding character- 
istics of nickel alloyed irons is their ability to level 
off irregularities in production conditions such as 
occur due to minor shifts in composition, pouring 
temperatures, shake-out and cooling conditions, etc., 
which may adversely affect the strength of ordinary 
cast irons. 
TABLE IV 


Effect of Quench and Drawback upon the Tensile Strength 
of High Strength Nickel Cast Iron 




















Tensile Strength in Lbs./In. 
Composition Quenched Oil 
Total |———_,_-_—_- 1500° F. Drawn at 
Carbon,| Silicon,| Nickel, | Original 

Specimen % % % as Cast 600° F. 800° F. 
Beka 66-0 2.46 1.98 2.44 59,300 84,700 88,320 
No. 2 2.84 1.98 1.44 55.600 75,560 78,840 
Sie 2.78 1.79 2.28 68,000 84,600 84,240 
No. 4.. oe 2.89 2.02 2.44 66,200 75,560 78.840 
No. 5 2.68 2.26 2.69 64,200 72,000 73,400 
No. 6 2.81 2.02 3.08 69,606 63,200 82,100 
No. 7 2.56 3.06 3.14 60,100 69,200 75,960 
































Piwowarski* in a recent paper, describes these ef- 
fects thoroughly, and emphasizes the effectiveness 
of nickel with chromium or molybdenum in obtain- 
ing uniformity and reproducibility in high grade cast 
irons. 

TABLE V 


Classifications of Cast Iron, from A.S.T.M Tentative 
Specifications A 48-32 T. 











Transverse Strength, 
Min. Tens. Strength, | Lb. Load for 1.2 In. 
Class psi. Bar x 18” Span 

20 20,000 1,700 
25 25,000 1,900 
30 30,000 2,100 
35 35,000 2,300 
40 40,000 2,500 
50 50,000 2,800 
60 60,000 3,100 








easily by nickel and nickel-chromium cast irons as 
is evidenced by the data of Table VI, taken from a 
technical bulletin of the International Nickel Com- 
pany. The transverse strength minima of Table V 
are none‘too well established and tensile tests are 
recommended if tensile properties are important. 

Class 60 specification or better is met readily in 
nickel alloyed gray cast irons through the agency 
of special melting involving the use of over 60 per- 
cent of steel in the cupola. This type of iron has 
been trade named “Ni-Tensyliron.” A great many 
foundries are producing it to meet the 50,000 psi. 
specification and several are bettering the 60,000 psi. 
specification regularly. By special heat treatment 
higher strengths than those cited are obtainable. 

The composition of Ni-Tensyliron may be varied 
over a fairly wide range to accommodate varying 
sizes and thickness of castings. The general range 
is given in Table VII. 


TABLE VII 


Composition of Ni-Tensyliron 








Total Comoe sion ond oss Soe bce baba teueboalussaneenenee 2.50—3.15% 
SLO OEY OPE oN SE Se re Be: sa dma se Adie 0.50—0.90% 
Pennoni EE CaN cabbie bl FER OO eT ieee 0.15% Max. 
IE 59. ashes ae. w ohne ding wierd ice be BAR Lee ee dS hee a eee 0.12% Max. 
Ee rere ek Pree poe. Ca Wes eke Re yas Ae oe 1.20—2.75% 
| REAR NIEREA MIRE che OieIE Gats eter 2 en i 00—4.00% 
Chromium or Molypbdenmmtie 5 oo 6.5.6 5 aS 0.0 — .50% 








TABLE VIII 
Physical Properties of Ni-tensyliron. 











4,500 to 8,000 Ibs. 
0.11 to 0.25 inch 


Transverse breaking load!............... 
UNI 7's Sah si 35-a ca hits Sresayatac Wee ak ea te 


Tensile strength. (arbitration bars!)....... 50,000 psi. to 75,000 psi. 
Compressive strength................... 165,000 psi. to 190,000 psi. 
Elastic Modulus (tension and compression?) 20,000,000 psi. to 23,000,000 psi. 
DCU TEN 5 ss ek css paca eee 220 to 320 


50% to 57% of tensile strength 


Pasties Beek. 5 bk. vhaek fcka bbe vibeanaaes 














‘A. F. A.—reprint 1934—Title, Consistency As a Basis for the Pro- 
duction of High Test Gray Iron. 


11”round—12” centers. 
2 Up to proportional limit. 4 js 
3 Particular value obtainable depends upon silicon and nickel content. 
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FIGURE 7 
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Nickel Cast Iron Cylinder Heads and Piston used in gas engine. 


The class 40 and 50 range of properties is met 
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TABLE VI 


High Test Alloy Cast Iron. 
Tensile Strength 40,000 p.s.i. to 48,000 p.s.i. 



































































































Column......... 1 2 3 4 5 6 7 8 9 10 11 12 
Section........... %" to 4" | 4” to 4” | M4" to "| 34” to 1” | 4” to 1” | 4" to1”| 1”to2” | 1”to2” | 1°to2” | 2°to4” | 2°to4” | 2°tg 
Brinell Hardness... 180 220 260 180 220 260 180 220 260 180 220 260 
edie Jit Rintty: |. Goad 1 elle 1 Rentily | Goa | Cae mentite |e A metal Gack — 
Wear Resistance..| Good Pebet “a Good Gene — Good bebat — Good Goo = 
Total Carbon. .... 3.20-3.40 | 3.10-3.30 | 3.00-3.20 | 3.10-3.30 | 2.90-3.10 | 2.80-3.00 | 3.00-3.20 | 2.90-3.10 | 2.80-3.00 | 2.90-3.10 | 2.80-3.00 | 2.702% 
Manganese....... 0.55-0.75 | 0.55-0.75 | 0.55-0.75 | 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.75-0.95 | 0.750% 
NB 1.60-1.80 | 1.40-1.60 | 1.20-1.40 | 1.20-1.40 | 1.10-1.30 | 1.00-1.20 | 1.00-1.20 | 1.00-1.20 | 0.90-1.10 | 0.90-1.10 | 0.80-1.00 | 0.7009) 
ONS odes wat 1.25 1.25 2.00 1.25 1.75 1.75 1.25 1.75 1.75 1.25 2.00 | 20 
Chromium........ None None None None None 0.25-0.35 None None 0.25-0.35 | 0.25-0.35 | 0.35-0.45 | 0.50-0.60 




























TABLE IX 
Properties of Cast Irons. 
























High NI-TENS YLIRON 
Plain Test 
Property Iron Iron A B Cc 
NS Se SOT Sk wb incein 3.25 2.95 2.60 2.70 2.92 
I ia ot aia: .)s vu odiace wa o 1.40 1.00 1.57 1.71 1.45 
a Sada 5s a 5. ....-| None 1.10 1.34 2.42 4.01 
Tensile strength 4” round psi.: 
ROP er ae ae 29,000 | 41,800 | 59,000 | 68,600 | 55,000 
SESS aL Ws ccewcsticess 16,150 | 31,400 | 45,600 | 48,200 | 42,200 



















































In some cases slightly higher strengths are ob- 
tained, particularly in heavy sections, with addi- 
tions of 0.35 to 0.50 percent of either chromium or 
molybdenum. 

The full ranges of properties obtainable in irons 
of this class are given in Table VIII. The relation 
between composition and strength ranges fs outlined 
in Figure 9. 

The uniformity of Ni-Tensyliron in heavy sections 
is shown by the data of Table IX, which is due to 
MacPherran® who has shown that the Brinell hard- 
ness of plain gray iron varies from 22 to 30 points 
from the outside to the center of four-inch rounds, 


5R. S. McPherran, Proc. A. S. T. M. 29, Part II (1929). 
*Proc. A.S.T.M.-29, Part II, 1929. 





FIGURE 8 
Centrifugal Alloy Iron Liners. 
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Note:—The harder compositions attain top strength more easily, but machine less freely. 


TOTAL CARBON 2.75% 


Over 
70,000 psi 


‘ 
WwW 


50,000 60,000 


to to 70,000 psi 


Per Cent Nicke 
% 


3 


60,000 psi 





4 8 1.2 Ss 28 2 
Per Cent Silicon 
FIGURE 9 


Proportions of Nickel and Silicon to get various ranges of 
tensile strength in sections from 1%" to 4" thick. 


whereas high strength nickel cast iron was uni- 
formly hard throughout similar sections. The 
strength throughout the heavy section is well main- 
tained while the strength of ordinary cast iron may 
decrease 50 percent or more in the core of heavy 
sections. 

The Ni-tensyl type of cast iron finds application 
for pumps, compressors, engines, valves and other 
pressure castings subject to considerable load. 


IMPACT RESISTANCE 

Some cast iron applications such as valve, pump, 
plug cock and compressor parts, require more than 
an ordinary degree of toughness. Curiously enough, 
the high strength alloy irons of the Ni-Tensyliron 
type generally possess a high deflection and _ resist 
impact well. Frequently the impact strength of the 
Ni-Tensyliron types will be two or three times bet 
ter than that of the plain irons. The impact test 
committee of the A. S. T. M.® reporting upon some 
30 tests in which a plain and nickel-alloyed cast iron 
were included, compared various cast irons by drop 
ping a 100-pound weight from successively higher 
levels on a four-inch span of a 1.20-inch diameter 
bar. The results follow: 
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Tensile Strength | Drop—Inches Average 
in Cast Iron......... 33,500 6 to 10 7.2 
i Tensyliron ache maken 61,600 11 to 20 16.2. 

















Additional data appear in Table X. 


LOW TEMPERATURE IMPACT 
Some operations have been conducted at tempera- 
tures reaching -50° F. Many materials become brittle 
at these temperatures and while cast iron is not af- 
fected to the same degree as steels, it loses some 
toughness. The nickel alloyed high test and Ni-Ten- 
syliron types not only possess: better impact resist- 


TABLE X 


Low Temperature Impact Properties of Alloyed and 
Plain Cast Iron 


— 





Foot Pounds? 








Room 
T.C. Si. Ni. Cr. Cu. | Temp. | —45° F. 
dg 3.44 2 ite BARES Bee 39 29 
Nickel C. I.1....] 2.76 2.02 YS ere ae 44 38 
Ni-Resist C. I....] 2.73 1.59 | 13.76 1.95 6.0 552 50 
Invar C. I.......] 2.50 1.40 | 30.00 Oe een 81 70 





























1 High Test Type (develops up to 60 ft. Ibs.). 
2 Values as high as 70 ft. Ibs. have been developed in softer grades. 
3 Bar 1.20” dia. x 6”—broken “‘as cast’. 


TABLE XI 
Stability of Cast Iron at 1000° F. Composition—Percent 











Total 
Material Carbon Silicon Nickel Chromium 
PUP OOR.. . wes ce 3.44 1.96 ‘ck’ wannis 
Nickel-chromium iron. 3.41 1.97 1.73 0.60 

















Volume Increase After Indicated Hours—Percent 








Material 72 Hr. | 185 Hr. | 303 Hr. | 422 Hr. | 542 Hr. | 662 Hr. 
| Sarr 2.16 2.97 3.74 3.86 4.12 4.17 
Nickel-chromium- 

Mars opto piace ees 0.68 1.06 1.57 1.57 1.78 1.82 























Brinell Hardness After Indicated Number of Hours 






































ance at normal temperatures but retain more of their 
toughness at low temperatures. Table X. This result 
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ee od ee 505 Ni-Resist 
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Number Of Days At Temperature 
FIGURE 10 


Plain cast iron of 2 percent slicon showed greatest growth 
when subjected to steam at 900° F. A nickel-copper- Chrom- 
ium cast iron showed the least. 


is interpreted by building cast iron equipment which 
operates successfully at normal temperatures of al- 
loyed, high test nickel cast iron, or Ni-Tensyliron 


25 ? 


=- == nN 
oO o (o) 


Volume Increase, per cent 
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5 5 30 35 
113 231 350 422 542 662 1 
Material Start Hr. Hr. Hr. Hr. Hr. Hr. Number of Cyc les (Iv Hr. at Temp.) 
fisiniron.........| 179 | 103 95 | 102 | 105 89 | 101 FIGURE 11 
ee 217 | 179 | 163 | 168 | 165 | 156 | 156 Resistance to growth in an oxidizing atmosphere of carbon 
dioxide at 1500° F. 
TABLE XII 
Growth of Cast Iron in Steam at 900 Deg. F. 
Volume Increase 
in Per Cent After Tensile Strength 
Indicated Number Lbs. Per Sq. In. 
Analysis of Days Origi- 
Heat na. After 22 | After 54 
No. TYPE TC Si Ni Cr Cu 22 54 Days Days 
2341 FARES ene Sardine Paes waar 3.48 | Rp RRS APES Soran, care eee 1.01 2.99 18,400 13,840 10,600 
2677 MRL - dabudody.dsueankse se 3.36 BE SABE PE RAS pee 9G ABE 0.45 1.22 32.900 840 27,200 
2307 Nickel-Chromium.......... 3.04 1.39 0 GOB it aise 0.68 0.78 43,000 39,720 41,300 
307 7 “‘Ni-Tensyliron”............ 2.89 2.45 BE ES! Sag eae Oh" Agee 0.00 0.36 47,000 54,760 55,200 
2505 EM oid so & 5 Sioa ae 3.04 1.64 13.63 3.23 6.48 0.00 0.23 24,050 27,720 28,400 
TABLE XIII 
Growth of Cast Iron in an Oxidizing (CO:) Atmosphere at 1500 Deg. F. (815 Deg. C.) 
Volume Increase After Indicated 
Meat Analysis Number of Cycles—Per Cent 
No. TYPE TC Si Ni Cr Cu 7 16 27 39 
2361 CR BM A. os oak Sos wcaceeeh 3.26 2.02 eis, Fae ERs) 7.87 15.62 22.08 24.39 
2349 Nickel-Chromium..............+++++: 3.43 1.08 2.33 See Meee. 1.36 3.96 | ~ 12.59 17.10 
2335 Nickel Cast Egon... .... os... cc cndects 3.82 0.45 Ee Serene Seer 6.54 5.99 7.62 9.76 
2317 ET oascha aics cvine woo ames eee 2.88 1.72 14.31 3.92 5.37 2.17 0.59 1.30 1.99 
April, 1935—A Gulf Publishing Company Publication 
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TABLE XIV 


Sealing of ‘Cast Iron in an Oxidizing Atmosphere at 1500 Deg. F. (815 Deg. C.) 





























v4 Cumulative Scale 
Grams of Scale Formed 

Original Formed After Indi- Per Cent of Orig. 

Analysis Weight of cated No. of Cycles Wt. of Specimen 

Hea Specimen ins 

No. TYPE TC Si Ni Cr Cu n gms 12 28 44 12 28 44 
2361 MNS hie HA vip sca ded avec eet 3.26 2.02 Diba's 115.49 9.81 29.36 41.24 8.50 25.4 36.6 
2343 Ni-Cr bes bh O <3 hs is stein « £8 3.53 1.97 1.52 d bavath 114.13 5.98 18.45 33.61 5.25 16.15 29.5 
2327* PUPIL: xid'o cS dc.00c'cava 2.60 .48 13.17 1.48 6.50 122.49 1.83 9.22 9.73 1.50 7.56 7.95 





























* While this particular test sample was low in silicon, it may be stated that the standard 1-2 per cent Si Ni-Resist composition is more satisfactory in that it requires 


no special foundry mixtures and produces equivalent results. 


for freezing temperature service. Compressors, pumps, 
filters and other parts of the refrigeration and cir- 
culation systems have been built of these tougher, 
alloy irons. 


HIGH TEMPERATURE 

Cast iron operates in many of the hot, unfired, low 
pressure applications under the traditional limit of 
450°F. set by several engineering committees. If 
specifications limiting the degree of growth are not 
set which include an outline of a suitable acceptable 
composition range, the 450°F. temperature limit 
would better be retained. However, cast irons are 
available which can be employed for unfired pres- 
sure vessels at temperatures up to 700°F. and with 
special care for temperatures up to 900°F. The low 
carbon, low silicon types described as pearlitic irons 
make the best base compositions to which suitable 
additions of heat and deterioration resisting alloys, 
such as nickel and chromium in proper balance, are 
added. Tables XI, XII, XIII, XIV and Figures 10, 
11 and 12 illustrate the difference in deterioration 
rate. 

Engine heads, compressor parts, valves, regula- 
tors, low pressure return bends, exchanger and con- 
denser castings, pumps, etc., subjected to long pe- 
riods of heating may not require irons of unusual 
strength, but do require that their original physical 
properties do not deteriorate appreciably. 

Figure 13 sum-narizes results of quick tests upon 
a number of cast irons. Iron No. 6 is a malleable 
iron base specially processed while Numbers 7 and 8 
would require special melting methods other than 
the cupola. It is evident from a comparison of cupola 
irons 2 and 3 and also from a comparison of high 
test types No. 4 and 5 that low silicon, low carbon 


TABLE XV 


After 2015 hours under load at 700° F. the test bars were 
removed from the creep-test apparatus and subjected to the 
tension test at room temperature. 
































Tensile Strength at Room 
Temperature, Lbs. Per Sq. In. Brinell Hardness 
Before Creep Measured at Room 
Testing After Temperature After 
eep Origi- | 2,015 Hours at 
Maximum/Minimum) Testing nal at 700° F. 
Gray iron...}| 33,900 31,500 29,750 197 156 
“Wompco” 
high-test 
See 48,300 45,000 48,250 237 217 
Nickeliron..| 48,100 47,400 47,500 230 216 
™A.S.T.M.-A.S.M.E. Proceedings, 1931, R. J. Allen, Worthington 


Pump Co. 





alloyed cast irons are best fitted for high tempera- 
ture loading. 

Creep tests were made by Allen’ on three of the 
irons described above. It is interesting to compare 
the low silicon, nickel alloyed, moderate strength, 
gray ircn with its unalloyed companion as shown in 
Figure 14 and Table XV. It is apparent that a high 
test iron, sufficiently low in silicon, and fortified 
with alloys in the manner illustrated in Iron No. 5 
above, would excell the unalloyed high test iron 
both in initial strength, creep strength, and resis- 
tance to deterioration. An outline of suitable com- 
positions is suggested in Table XVI below: 


TABLE XVI 


Limiting Temperature 450°F. A.S.T.M. Class 30 or less. 
i.e., under 30,000 p.s.i. 

















Cr and/ 

TC Si Ni or Mo 
Light Sections down to \%”....} 3.40 max. | 2.50 max. 1.50* .15* to .30* 
Heavy Sections up to 2”...... 3.40 max. | 1.50 max. 1.50* -40* to .70* 

















*Optional for lower strength range. Necessary for stability at upper strength 
range. 


Limiting Temperature 600° F. A.S.T.M. Class 30 to 60, 
i.e., 30,000 to 60,000 p.s.i. 








Cr and/ 

TC Si Ni or Mo 

Light Sections down to \4”....| 3.20 max. 1.60 1.25-2.0 15-.35 
Heavy Sections up to 24%”....| 3.20 max. 2.10 1.25-2.0 .30-.60 

















Limiting Temperature 750° F. A.S.T.M. Classes 40 to 60, 
i.e., 40,000 to 60,000 p.s.i. 








Cr and/ 

TC Si Ni or Mo 

Light Sections down to \%”....| 3.0 max. | 2.0 max. 1.5-2.5 .15-.35 
Heavy Sections up to 2%”... .| 3.0 max. 1 1.5-2.5 .30-.60 




















Where creep may proceed to the extent of several 
percent, as in some unfired pressure vessels, such as 
heat exchangers, condensers, valves, pumps, return 
bends, fittings, etc., close specifications upon compo- 
sition, strength and growth are obviously necessary 
or irons which possess one of these qualifications, 
such as strength, might readily fail in resistance to 
creep or growth. Good practice suggests further that 
castings for elevated temperatures be subjected to 
a stress-relief anneal, consisting of heating slowly to 
some temperature up to 4000°F., max., but above the 
highest casting operating ‘temperature to eliminate 
stresses introduced during casting. 


(To be concluded) 
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FIGURE 12 
Inhibition of scale formation in cast iron (oxidizing at- 
mospheres at 1500 F.) is important in applications requir- 
ing transfer of heat. 
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Short Time Tensile Strength Tests at Elevated Temperatures 
of Irons of the Following Compositions: 


























Number | EP ES S18 FO Oe 

Total carbon..| 2.95] 3.40} 3.20] 2.95] 2.78) 2.60) 2.40) 2.61 
Manganese 0.85| 0.75) 0.85! 0.75) 0.80) 0.25) 0.70) 0.82 
Silicon ..| 1.64] 2.50) 1.15) 2.45] 1.79) 0.90) 1.57) 1.20 
Nickel .113.02} — | 1.50] — | 1.59) 1.25) 1.34) 2.39 
Copper 162 — |] —] ef ee eK | et 
Chromium 3.55) —}| —| —| —|]0.40) —] — 
Temp. of fal- 

ling off in 

strength .| 600 | 700 | 700 | 700 | 809 | 800 | 900 | 900 
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FIGURE 14 


Time-deformation curves for three irons. “Gray Iron”’’ cor- 

responds to No. 2 of Figure 11. “Nickel Iron” corresponds 

to No. 3 of Figure 11. “Wompco” corresponds to No. 4 
of Figure 11. 
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FIGURE 15 


ALLOYED CAST IRON 











No Fe Cr Ni Si Cc Mn Cu 

1 72-70 28-30 
2 62 25 10 
3 52 23 23 0.5 0.8 0.5 
4 67 21 12 0.25 Welded 
5 50-41 18-22 30-34 0.4 2-3 t 
6 16-14 18-20 65 0.6 1 
7 41 18 38 1.25-1.5| 0.4-0.5 | 0.75-1.0 
8 44-39 17-19 37-39 1 1 
9 48 15 35 1-1.4 |0.45-0.65) 0.5-0.7 

10 55 14.6 30 0.26 

Ni-Resist 4.07 14.26 2.05 3.16 6.34 
12 0.5 0.3 2.0 3.3 0.65 


























Heat Resisting Castings—13, 14, 15, 16. 
Stainless Steels—17, 18, 19. 

Cast Irons—20, 21. 

Structural Steel Welded—22. 
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- Corroston 


in California Refineries 


J. CG. ALBRIGHT 


Tams. 3% 


IL processed in California plants of the major 
refiners is dehydrated to remove water and 
magnesium chloride and calcium chloride. By follow- 
ing this procedure, low temperature hydrochloric 
acid corrosion has been greatly reduced, but it has 
not affected the more severe high temperature hy- 
drogen sulfide corrosion. Preliminary de-sulfuriza- 
tion of the oil to be processed in cracking units has 
been suggested as a preventive method, but no eco- 
nomically feasible procedure has yet been devised. 
The number of corrosion remedies used in Cali- 
fornia is almost as great as the number of refineries 
being operated. A few years ago, when certain 
chrome-nickel steels were advocated as a suitable 
metal from which cracking still tubes could be manu- 
factured, several of the refiners equipped their crack- 
ing stills completely with this alloy, only to discover 
later that it was not altogether suitable for extreme 
high temperature service because of its tendency to 
become brittle, due to the precipitation of carbon at 
the grain boundaries, and to fail without warning. 
All of the companies have not found it to be entirely 
unsuccessful, however, and some are continuing to 
use it. A number of cracking units are still equipped 
with tubes of “18-8,” but to operate them in the high- 
er temperature brackets, it has been found necessary 
to attach thermocouples to each tube that is expected 
to encounter heat from the combustion chamber suf- 
ficiently high to endanger the operation of the plant. 
This “hot-spot” in the tube bank limits the operation 
of the plant to temperatures below that desired in 
some cases. 


A number of refiners who have conducted tests 
with this metal (“18-8”) in comparison with ordinary 
low carbon steel, have reported that it has a resist- 
ance to high temperature, high pressure, corrosion of 
over 100 times that of the low carbon samples used 
in the experiments. 

Because of the high initial cost of installation, due’ 
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oo accompanying discussion constitutes 
Part 2 of the series of articles describing 
methods of combating corrosion of refinery 
equipment in California. In preparation of 
this series the author was assisted by engi- 
neers and technologists with several of the 
larger refining companies operating on the 
West Coast. Its value lies in its reflection of 
the opinions, experiences and practices of 
those men who have been of assistance in the 
correlation of the information. 











to the expense of the steel itself, some of the refiners 
have confined their purchases to low carbon steel 
tubes and replaced them as often as they become too 
thin for safety. When a plant of this character is 
operated, the manufacturer combats corrosion with 
chemical means, usually mixing the cracking stock 
with a hydrated lime slurry. Others who manufac- 
ture fuel oil, or asphalt products, do not use the lime 
because of its tendency to degrade the finished prod- 
uct. 

One refiner, who used “18-8” in limited quantities, 
reports that corrosion rates vary considerably 
through the tubes and now uses a low chrome alloy 
instead of the more expensive alloy. These tubes are 
manufactured of 4-6 chrome, or a 4-6 chrome plus 4 
percent molybdenum. Low chrome steel tubes are 
from 21% to three times as expensive as plain carbon 
steel tubes, but the life of the alloy, under severe 
conditions of high temperature corrosion is expected 
to be from 10 to 20 times that of the plain carbon 
steel. 

As erosion within the cracking tubes has been 
found to increase the corrosion rates, some refiners 
have fitted the ends of the tubes with liners to com- 
bat both corrosion and érosion. Where turbulence is 
great it has been found expedient to supply the stills 
with stream line fittings: The combination of liners 
and such fittings has reduced tube and header failure 
considerably. One refiner who has equipped his 
cracking plants with these fittings, reports that weat 


Refiner & Natural Gasoline Manufacturer—V ol. 14, No. 4 








val 


bu 


C0! 
an 
te! 


ha 
ste 
ne 
eri 
te 
th 
ce’ 


ca 
no 
ca 
co 


lir 








es 
ng 
ry 
of 
zi- 
he 
1e 
of 
of 





iners 
steel 
e too 
er is 
with 
stock 
ifac- 
lime 
rod- 


ities, 
ably 
lloy 
; are 
SY 

are 
‘bon 
vere 
cted 
‘bon 


een 
ners 
om- 
e is 
tills 
1ers 
lure 

his 
ear 


4 








on tube ends and return bends has been reduced as 
much as 75 percent. 

Selection of the proper material for tube supports 
depends upon the type of furnace, the firing condi- 
tions, and the material used for the cracking tubes, 
inasmuch as each affects the temperature of the tube 
support. Iron tube supports have been used to ad- 
vantage in some cracking furnaces where the com- 
bustion chamber conditions are not severe. Other 
plants have used tube supports made from alloys 
containing small percentages of nickel chromium, 
and aluminum to safely withstand the high furnace 
temperature. 

Still other refiners who operate cracking plants 
have found that cast tube supports of heat resisting 
steels containing a large percentage of nickel are 
necessary for satisfactory operation. In some refin- 
eries the tube supports have been successfully pro- 
tected from overheating and oxidation by coating 
them with gunite, spraying it on the supports with a 
cement gun and compressed air. 

Some refiners equip their transfer lines with metals 
carrying a high chrome content, while others have 
not encountered sufficient corrosion at this point to 
cause appreciable damage. The type of the unit, the 
conditions under which it is operated and the tem- 
perature at which the oil is carried through these 
lines differs materially. 


CHROMIUM PLATING 

Many methods have been tested in handling the 
corrosion problem in reaction chambers. Chromium 
plating has been tried, and in one instance, a cham- 
ber 10 by 40 feet was so plated. The preparation of 
the steel surface for electroplating consumed about 
600 hours, and the plating itself about 150 hours. 
Approximately $30,000.00 worth of chromium salts 


Top of run tank consumed by 
hydrogen sul fide. 





April, 1935—A Gulf Publishing Company Publication 





were used, although a considerable portion of it was 
recovered after the vessel was finished. The finished 
vessel was covered on the interior surface to a thick- 
ness of 0.003 inches, This type of protective coating 
is not only expensive but subsequent operation of 
the vessel convinced the operator that this type of 
protection is not satisfactory. The principal difficul- 
ty encountered with chromium plating was peeling. 
The difference in the co-efficient of expansion be- 
tween the plating and the metal base prevented a 
close permanent adherence of the two. Another dif- 
ficulty arose from the cleaning out operation; the 
workmen entering the chamber set their tools against 
the sides of the chamber, resulting in nicks and par- 
ticles of the chromium plate being removed. This 
exposed the surface of the steel to the corrosive ac- 
tion of the active agents responsible, and severe lo- 
calized pitting resulted. The companies generally 
are not at all satisfied with this method of corrosion 
protection. 

Some of the plants have tried a method whereBy 
the interior of the chambers were lined with alumi- 
num plate, but this, also, was found to be unsatis- 
factory because of the relatively low softening point 
of the aluminum, and its high coefficient of expan- 
This resulted in buckling and the ultimate 
breaking down of the liner. Calorizing has been re- 
ported unsuitable for reaction chambers, because of 
the same difficulties encountered while cleaning out. 
Picks and other tools used by the workmen easily 
penetrate the thin coat which results in pitted cor- 
rosion. 

Considerable experimental work has been done in 
an attempt to protect partially worn chambers by 
welding onto the steel surface plates or sheets of 
corrosion resistant materials, such as 5-15 percent 
chrome, “18-8” and other alloys. Some of the re- 
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Section of pontoon roof showing corrosion of side 


next to distillate, 














Section of water line showing growth of corrosion due 
to water conditions. 


finers who are now doing development work in this 
field state that they have had only moderate success 
with the low chrome plates. The austenic, or chrome- 
nickel alloys, it is said, become brittle and crack in 
service, which permits the corrosive agents to creep 
through to the base metal beneath the plates. These 
plates were applied by lining the interior of the ves- 
sel and welding it to the surface through 34-inch 
holes at four-inch centers. 

Spraying metals with a gun, while looked upon as 
the equivalent of plating, has not given satisfactory 
permanent results. In the first place, it has been ex- 
tremely difficult to. prepare a surface the size of a 
reaction chamber securing the proper roughness so 
that corrosion resistant metals will adhere. When 
applied, coke cleaning tools penetrate the thin over- 
lays (between 0.005 and 0.020 inches) and permit 
the action of the corrosive agents to penetrate the 
chamber metal in pits. The proponents of this pro- 
tective process claim that the cost of patching and 
repairing is so low that the coating may be re- 
sprayed as often as found necessary to take care of 
blistering loss, and still involve a low overall main- 
tenance cost. 

A number of refiners are using a non-metallic 
lining as corrosion protection for vertical reaction 
chambers and flash drums, with varying degrees of 
success. A ganister type of lining consisting of a 
mixture of fire brick or quartz sand with a mineral 
binder of concrete has been relatively successful and 
is used extensively in vertical chambers. In the 
same type of chamber there has been used a sodium 
silicate type liner with porcelain, terra cotta, brick, 
clinker and various mineral oxides, for the body. 

Before these liners are installed, anchor hooks are 
welded to the interior of the shell at fairly close cen- 
ters with mesh wire stretched and fastened to the 
anchors at about an inch from the steel surface. The 
lining material is then trowled over and through the 
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mesh down to the freshly sand-blasted steel surface. 
Some companies have used mineral wool, asbestos 
and other ingredients with the cement. The cement 
type of linings are cured for 48 hours in an atmos. 
phere of exhaust steam, followed by the usual finish- 
ing cure. The silicate lining is heated gradually to 
900°F. to produce uniform dehydration without 
checking or blistering. 

One refiner lines his vessels with common red 
brick where the temperatures of processing are not 
too high to prevent. This company reports this 
method quite satisfactory for special purposes, but 
where the temperatures do not permit the use of 
common brick, gunite and asbestos cement have 
proved the most economical lining. All of the above 
types of chamber lining have been found to be rela- 
tively inexpensive and can be repaired at a small 
cost. The principal difficulty encountered in apply- 
ing a non-metallic lining is that of obtaining a good 
bond between the lining and the metal, and to obtain 
a sufficiently hard and uniform surface which will 
resist mechanical abrasion. 


NEUTRALIZERS 


The use of chemical neutralizers in combating cor- 
rosion in California refineries has been, and is still 
being used to a large extent. Quoting one refinery 
technologist: “Although the mechanism of high tem- 
perature corroSion is: not fully understood, and the 
effect of various corrosive compounds is still coritro- 
versial, the refinery technologist has demonstrated 
that the use of certain alkaline chemicals will re- 
duce corrosion. The classification of these alkaline 
chemicals as neutralizers may be a misnomer, since 
the role of acids in high temperature corrosion is 
not established. However, they are to be considered 
as neutralizers since they represent an effective 
means of combating refinery corrosion. These neu- 
tralizers may exert a number of different effects; 
they may combine with the corrosive sulfur com- 
pound and inhibit the corrosive action; they may re- 
act with the naphthenic acids to produce inactive 
soaps, or they may form a resistant protective coat- 
ing on the metal surface. 

Hydrated lime, or calcium hydroxide, when used 
as a neutralizer, is usually slurried with a light oil 
to form a mixture that can be pumped into the charg- 
ing stock at the desired strength. The optimum 
quantity to bé added must be determined for each 
particular case, but it is usually kept sufficiently low 
so as to produce a salable fuel oil from a standpoint 
of solid matter. It may average from 0.1 to 14 
pounds per barrel; the latter requiring the removal 
of the spent reagent from the residuum. Lime cannot 
be used where tube velocities are so low that the 
suspended matter will settle out and reduce the heat 
transfer through the tubes. Consideration must be 


Refiner & Natural Gasoline Manufacturer—Vol. 14, No. 4 














given 
scalin, 
ders. 

ties a 


must 
not b 
Cat 
ties t 
ing Ss 
Be. 
temp¢ 
tal fe 
ing C 
catin 
in th 
the fi 
if the 
asphi 
ducti 
An 
tic e1 
at hi 
redu 
alloy 
the ¢ 
the 1 
and | 
hydr 
sulp! 
ture 
true 
the s 
alrec 
corr 
rode 
the ; 
num 
caus 
anot 
usin 
be t 
man 
ticu! 
and 
and 


as 
that 
thre 
ried 
tion 
Tesi 
lim 
disa 


tem 


sulf 
ami 


Ap 





ne 


im 


given to plugging of centrifuge pumps or 
scaling of reciprocating pump pistons and cylin- 
ders. Most reports show that these difficul- 
ties are so serious that very dilute strengtl. 
must be used which results in corrosion reduction 
not being very effective. 

Caustic soda can be used in much smaller quanti- 
ties than lime, and is usually injected into the charg- 
ing stock in very strong solutions of from 15° to 25° 
Be. Although it is very effective in inhibiting high 
temperature corrosion, it has a number of detrimen- 
tal features. It has a pronounced effect on the treat- 
ing or purifying qualities of naphthenic base lubri- 
cating distillates. If the spent sodium salts are left 
in the fuel oil, it may cause excessive slagging of 
the fire brick in the oil fired furnaces or boilers. Also, 
if the residuum is to be used for the manufacture of 
asphalt, considerable trouble may result in the pro- 
duction of an undesirable emulsified product. 

Another major disadvantage is the hazard of caus- 
It is a well established fact that, 
at high temperatures, hydrogen, ammonia and other 
reducing gases penetrate iron or copper and their 
alloys, and can cause intercrystalline corrosion and 
the development of cracks at the grain boundaries by 
the reduction of the oxides. Solutions of 20 percent 
and stronger caustic will rapidly attack iron, forming 
hydrogen. The caustic will also dissolve certain 
sulphur and silicon compounds and weaken the struc- 
ture at the grain boundaries. 


tic embrittlement. 


This is particularly 
true in zones around rivet holes or welds or where 
the steel has been stressed sufficiently to have set up 
already focal points favorable for the initial caustic 
corrosion or embrittlement. Brasses may be cor- 
toded by caustic solutions because of the solution of 
the zinc, thereby resulting in dezincification. A large 
number of fractures have been reported relative to 
caustic embrittlement which is being used to inhibit 
another type of corrosion in the same equipment. In 
using the chemical as an inhibitor, precautions must 
be taken to use the solution in such a 
manner that it cannot be deposited, par- 
ticularly at points of high metal stress, 
and also against degradation of fuel oil 
and asphalt qualities. 

Ammonia has one distinct advantage 
as a high temperature neutralizer in 
that it is volatile and can be distributed 
throughout the towers, and can be car- 
tied over with the vapor distillate frac- 
tions and not impair the quality of the 
residual oils as do the solid reagents, 
lime and caustic soda. It has one main 
disadvantage, however, in that it is not 
particularly effective in inhibiting high 
mperature corrosion from hydrogen 
sulfide. In practically all cases where 
ammonia has been found effective, it 
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has been in the range of so-called low tem- 
perature corrosion. As it is of questionable 
benefit for combating high temperature cor- 
rosion, it is not recommended for that serv- 
ice. Furthermore, in high temperature service, am- 
monia will cause caustic embrittlement and is very 
corrosive to copper bearing metals. 

Bubble caps and trays in one refiner’s equipment 
are fabricated from “18-8” when corrosion rates are 
high. This plant had encountered down-time cor- 
rosion which affected ordinary steel trays and caps 
where corrosion was not particularly severe. Each 
time the column was inspected before beginning a 
run, pitted conditions were found to exist in the steel 
where moisture could accumulate. Upon analyzing 
the water to determine whether or not it contained 
anything injurious to the metal, a weak hydrochloric 
acid condition was found to exist, which was brought 
about by the cooling of the column below the dew 
point with subsequent corrosion during idle periods. 
To overcome this condition, each time a unit is taken 
from the line with the expectation of remaining idle 
for a number of days, or weeks, the columns are 
opened and the trays with their caps are taken from 
the tower and stacked in the yard. By this method, 
corrosion has been retarded considerably. 

Low temperature, low pressure corrosion has been 
defined as that encountered in topping or skimming 
plants. Corrosion from the effects of hydrogen sul- 
fide is comparatively negligible in these units, but 
considerable reaction is encountered from hydro- 
chloric acid when magnesium or calcium chloride is 
hydrolized or broken down by heat. The effect of 
this corrosion is most noticeable in accumulator 
drum, run-down receivers and water legs. Some of 
the refiners use a weak solution of caustic introduced 
in the vapor line to counteract this difficulty. Others 
use ammonia, either aqueous or anhydrous. One re- 
finer in the northern part of the state, located where 





Corroded section of tube bundle caused by hydrogen sulfide formin 
iron sulfide on steel tubes. ‘ " 
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a large quantity of aqueous ammonia is man- 
ufactured, uses this chemical in preference 
to the anhydrous because of its nearness to 
the refinery and finds it well adapted to his 
requirements. 

Others report that low temperature, low pressure 
corrosion in skimming plants is confined chiefly to 
condensers and exchangers. One overcomes this dif- 
ficulty by metallurgical means, rather than chemical 
reagents. His exchangers are fitted with steel tubes 
where oil to oil is treated, or oil vapor to oil. Ad- 
miralty metal tubes are used in equipment for steam 
or water service in heating or condensing and cool- 
ing the oil or products of distillation. 

Soil corrosion of plant pipe lines varies as to the 
location of the plants. Where the terrain is more 
rolling and presents a good drainage surface, the ex- 
terior deterioration of plant pipe lines does not pro- 
gress as rapidly as where the yard is flat with no 
natural drainage. However, the condition of the soil 
and its corrosive influence on steel has been recog- 
nized for some time, and the majority of refiners 
place all lines in concrete lined trenches. This meth- 
od not only prevents contact with corrosive agents 
in the soil, but places the lines where they are easily 
accessible for any purpose. 

A program is in effect with one refiner who cannot 
well place lines in concrete trenches, to prevent 
further corrosion of the buried pipe. The lines are 
excavated by digging an open trench in the soil suf- 
ficiently wide that the lines are exposed at all points. 
Sand blasting is employed in removing all accumula- 
tion of scale, after which they are inspected closely 
for deep surface pits. These are filled by spot weld- 
ing, after which the entire outer surface of the line 
is covered with a coat of asphalt to a thickness of 
approximately 3/8 inches. After this coat has set to 
its natural hardness, a coating of concrete is applied 
with a thickness of about one half-inch. The mix- 
ture of sand and cement is graded as to the fineness 
of the sand which is screened to remove all large 
pebbles. 

When the concrete has hardened and dried suffi- 
ciently, a finishing coat of asphalt is applied with a 
thickness of about %-inch as in the first coat. The 
covered line is then re-buried. A few lines that had 
been treated in this manner a few years ago have 
been excavated for various reasons and had not been 
corroded by soil contact. The concrete intermediate 
cover had hair lines and checks, but these did not 
extend through the inner coat of asphalt. When the 
lines were scraped to remove the asphalt, the surface 
of the steel appeared to be in the same condition as 
it was when it was sand-blasted, and the color was 
bright. 

While not being responsible for the mitigation 
of corrosion, welding of furnace tubes has received 
considerable attention at one refinery. There has 
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always been some controversy as to the ad- 
visability ot welding furnace tubes, transfer 
lines and other equipment for high temper- 
ature service. Lhis refiner has been welding 
such tubes for about 10 years, using only well 
trained men and high grade welding rod for the pur- 
pose, and reports that during this period, there has 
not been a tube failure at the weld. Welding is usu- 
ally done for the purpose of retipping furnace tubes, 
when the ends showed excessive thinning from ero- 
sion and corrosion. 

This same company has found that welding of 
heavy chambers is satisfactory. In one instance weld- 
ing was used around a four-inch opening in a three- 
inch chamber wall. This chamber was one used as 
a reaction chamber placed in a horizontal position, 
and the cracks had occurred around the four-inch 
hole, some of which were about 1.5 inches in length, 
Steel pins were set in at the ends of the cracks to 
prevent further growth and the walls reinforced both 
inside and outside by welding heavy bosses or pads, 
This vessel has been giving service since the repair 
without showing other defects. 

Some of the companies rigidly inspect all cracking 
equipment regularly, as well as other units where 
corrosion occurs to any extent. This is done by 
calipering the inside of all tubes, by drilling lines 
where corrosion is most active and measuring wall 
thicknesses, measuring the inside of pressure vessels 
and maintaining extensive records of findings at 
these points. In some vessels, measurements of the 
rate of corrosion are found by reference points, or 
bench marks of “18-8” steel attached to the inside 
of the shells. From the records kept of the various 
pieces of equipment the rate of corrosion can easily 
be determined, and when this rate is accelerated 
from any cause, inspection is made more often, and 
finally, when the wall thickness has reached a point 
where it is unsafe to operate the plant, the pieces 
showing loss of metal surface are replaced with 
others. 

When it becomes necessary to remove tubes from 
a cracking furnace for any reason, one refiner makes 
it a practice to carefully inspect them. If in good 
condition otherwise, they are annealed in special fur- 
naces to remove the brittle condition. This practice 
is observed particularly when the tubes were manu- 
factured from high chrome, such as “18-8” chrome 
nickel. 

The subject of corrosion as it effects refinery 
equipment is a large one, but from what has been 
gathered, it may be said that the California refiner 
is protecting his cracking equipment from corrosion 
largely by metallurgical methods; either he is equip 
ping the cracking plants with corrosion resistant 
steels, or he is installing plain low carbon steels with 
a wall thickness sufficiently heavy to insure long life. 
(To be concluded) 
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View of Kendall Refining Company’s Dubbs Cracking unit on which a 98 day run was recently completed. 
The two coking towers described are visible in the background, one behind the flash chamber and the other 
behind the fractionating tower. 


Kendall Makes 


Coking Run of 98 Days 


DUBBS cracking unit of Kendall Refining Com- 
pany, Bradford, Pennsylvania, recently was shut 
down after a non-stop run of 98 days, which breaks 
all previous records for continuous operation. 
The products made during the record run were 
anti-knock gasoline, and coke—a high quality coke, 
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Kendall Refining Co. 
‘Universal Oil Products Co. 
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different from that usually produced in non-residuum 
cracking operations. This coke is very hard. It 
averages only about eight percent volatile matter. 
It is suitable for the manufacture of carbon elec- 
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trodes and the like, and the output is being pur- 
chased at a premium price by manufacturers of such 
products. . 

The high quality of the coke is due to a different 
operating method than that commonly used in non- 
residuum operation. The equipment added to the 
unit to handle the coking operation is simple, con- 
sisting of two disused treating towers that were 
available in the plant. The two chambers were 
hooked up to the unit for alternate operation, which 
made the record run possible. 

This type of operation produces the maximum 
yield of gasoline from any charging stock. The 
equipment is so designed that the operation can be 
changed from any specification residuum to coke 
and back again, without difficulty, to meet changing 
demands of the market. 

The unit on which this run was made is a Dubbs 
two-coil selective cracking unit to which the above 
mentioned continuous coking equipment has been 
added. This unit has two furnaces in which the 
light and heavy fractions of the charging stock and 
recycle stock are processed separately. 

The heavy oil charge is fed into the fractionating 
column. A hot oil pump takes a heavy oil fraction 
from the base of the column and discharges it into 
a heating coil. 

A light oil fraction is removed by another pump 
from the side of the column and pumped to the 
light oil furnace, together with a small amount of 
water white distillate. The materials from both 
heating coils discharge into the reaction chamber. 

The products from the reaction chamber pass to 
a flash chamber which is maintained under reduced 
pressure. The vapors from the flash chamber pass 
through a heat exchanger on the way to the fraction- 
ating column, while the residue is discharged into 
the coking chamber. Light recycle stock and the 
water white distillate are heated in this exchanger 
before entering the light oil furnace. 

Gasoline vapors and gas are removed from the 
top of the fractionating column. The vapors from 
the top of the column pass to a parallel coil con- 
denser and to a distillate receiver where the gas is 
separated. Pressure on the separating and fraction- 
ating system is maintained by the release of gas 
from the distillate receiver. 

The distillate from the receiver is then pumped 
to a stabilizer and the gas goes to an absorption 
system. 

The two towers in which the coking is done form- 
erly were used to treat gasoline but after the de- 
velopment of Universal inhibitor this treating was 
abandoned and the towers lay idle until revamped 
for the new use. 

The cracked residuum is pumped from the flash 
chamber to the coke chamber. 

The vapors from the coke chamber pass to a 





tower and thence to a condenser, where they are 
condensed and returned to the cracking zone. 

A coke chamber is filled in about four days. The 
empty chamber is then switched into the system 
and the full chamber switched out. 

Then the full chamber is steamed and cooled with 
water and the coke is removed by pulling the cable 
previously suspended in the chamber. This method 
is rapid and permits withdrawing the major portion 
of the coke in sizeable lumps. 

The shutdown of the record run was caused by 
a leak in a tube which had been in service in the 
heavy oil furnace for three years. The leak was at 
the tube roll. Had it not been for this mechanical 
difficulty the run could have continued, as the con- 
dition of the unit was excellent. No significant 
amount of coke was found anywhere in the unit 
during the shutdown. 


A summary of the run mentioned above follows: 
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SNS 3! ok.c ae asi tees praia’ end we 2 BS ee oo Se ee 




















The above results demonstrate the success of this 
operation. It is possible to produce fuel oil at any 
time there is a demand for it or to produce a high 
quality salable coke whenever it is more profitable 
to do so. 

The run now in progress gives indications that 
the results of the record run may be bettered. In 
this run, after 40 days of operation, the average gas- 
oline yield was 79 percent, or four percent higher 
than in the record run. In addition, a 200-barrel pet 
day increase in throughput has been effected, ac 
companied by a decrease in fuel consumption. These 
improved results are due to small changes made i 
the equipment after the 98-day run. 

During 23 hours of that run, the unit was produc- 
ing residuum. The remainder of the time it was 0 
coking operation. During the run 1949 tons of coke 
were produced. This coke was loaded directly into 
cars from the coke chambers by means of conveyot- 
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Design of 
Fractionating Columns 


(ARTICLE 2) 


Number of Plates for Gas 


and Gasoline Fractionators 


PART 1 





HIS is the second of a series of papers dealing 

with fractionating column design. It is present- 

ed in the columns of the Refiner because of the 

| interest evidenced in the publication of Part 1 of 

the series which appeared in January, 1934, page 

32, Volume 13, No. 1. The accompanying article 

adds to the value of the series through its complete- 

ness secured through detailed discussion. Because 

of its length the present work is presented in two 

parts, and will be concluded in the Refiner for 
May. 

This paper was one of a symposium on distilla- 
tion presented at Cambridge, Mass., late in Decem- 
ber of last year. It is presented here through 
| courtesy of the authors, the American Chemical 





Society and Industrial & Engineering Chemistry. 








HE absorption factor concept proposed by Kremser® 

and applied by Souders and Brown® to gas ab- 
sorbers and oil strippers has been previously suggested? 
as an apparent satisfactory basis for calculating the 
number of equilibrium plates required in fractionating 
columns. The original procedure included some unsatis- 
factory assumptions which have been eliminated in the 
improved and simplified method herein described. 


The absorption factor method uses an absorption or 
stripping factor in an equation which involves the num- 
ber of equilibrium plates required over a section of a 
column to effect the change in terminal concentrations 
of an individual component. The method may be ap- 
plied to one component at a time and is not limited to 
relatively complete separations between adjacent com- 
ponents. 


If the quantities of ascending vapor and descending 


es 


Ingyt resent address: Sinclair Oil Refining Company, East Chicago, 


(b) Present address: Parsons Eng. Co., Mt. Vernon, Ohio. 
‘“omenclature for all equations given at end of article. 


April, 1935—A Gulf Publishing Company Publication 


GEO. GRANGER BROWN, 
MOTT SOUDERS, Jr., H. V. NYLAND, (a) 
and Wm. W. HESLER (b) 


University of Michigan, Ann Arbor, Mich. 


liquid are assumed to be constant, a material balance for 
any one component and around any plate above the 
feed, gives the equation” : 





* L 
Yost = Yn + — Xa — — Xn (1) 
V Vv 
Under equilibrium conditions y = Kx (2) 
Substituting the equilibrium equation 2 and the absorption 
i 
factor, An = , equation 1 becomes 
KiV 
Yner = (1 + An) yn— An-1 Yn-1 (3) 


Application of this equation to a number of suc- 
cessive plates leads to the general equation 


Yous = (Ay aie An+ Ag. -An+ hig + An+1)y:— Aa (A; . . 
An+ As .- An+ o- +Ara+ 1) Kixo (4) 
If the absorption factor, A, is a constant the equation 

may be written 

Att A 


= (5) 
A=} 


Yar — Yi 





You — Kixo 


where ya:: = concentration of any component in the vapor 
entering a section of the rectifying column; 


y1— concentration of the same component in vapor 
rising from the top plate of the section; 


Xo = concentration of same component in liquid enter- 
ing the top plate of the section; 


K, = equilibrium constant for same component at the 
temperature of the top plate of the section; 


n= number of theoretical plates in the section; 


A= 





, in which Ka, is the equivalent constant 
A 


value of the equilibrium constant for the same 
component. 


A similar derivation for a section of the stripping 
column leads to the equation 
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S™ pees S 
a (6) 


S= eet 1 


Xe-—— Xm 





Ym+1 


Ka 
where xe=concentration of any component in the liquid 
entering a section of the stripping column; 
Xm = concentration of same component in liquid over- 
flowing from the bottom plate of the section; 
Ym+i = concentration of same component in vapor enter- 
ing the bottom plate of the section; 
Km = equilibrium constant for same component at the 
temperature of the bottom plate of the section; 
m = number of theoretical plates in the section; 


KsV 


Xe-— 








Ss , in which Ks is the equivalent constant 


a of the equilibrium constant for the same 
component. 

In setting up the conditions for a design problem for 
a given complex feed, only total pressure, reflux ratio, 
quantity of distillate, mole fraction of one component in 
the distillate, and mole fraction of another component in 
the bottoms, may be fixed. All other compositions and 
quantities are dependent. Usually the more volatile 
components may be assumed to be absent from the bot- 
toms and the less volatile components absent from the 
distillate, leaving only two or three components to be 
distributed between distillate and bottoms. The compo- 
sitions of the distillate and bottoms computed on this 
assumption are adequate for making material balances. 
Temperature of Feed Plate.——Since the vapor rising 
from the feed plate is the feed to the rectifying section, 
and the liquid overflow from the feed plate is the feed 
to the stripping section, it is necessary to calculate the 
compositions at the feed plate depending upon the tem- 
perature of the feed plate. If it is assumed that the 
temperature gradient between top and bottom terminal 
plates is linear, the temperature of the feed plate may 

be calculated from the equation 





te=te + (tp — te) (7) 
n+m 
where tt = temperature °F. of top terminal plate 
tp» = temperature °F. of bottom terminal plate. 

Since the number of plates above and below the feed 
is not yet known, this equation involves a trial and 
error procedure, which rapidly yields a satisfactory 
solution. 

Temperature and Composition at Top Plate—bBy 
neglecting, as conservative practice, any fractionation in 
the overhead condenser, the vapor rising from the top 
plate may be assumed to have the same composition as 
the top (overhead distillate) or product. The equilib- 
rium temperature at the top plate may then be calcu- 
lated from the composition of this vapor’. 

In many cases the temperature gradient between the 
plates at the top of the column is not linear. In such 
cases equations 1 and 2 should be used to compute the 
compositions and equilibrium temperatures for a few 
plates below the top until the temperature gradient be- 
. tween successive plates is substantially uniform, to de- 
termine a plate that may be used as the top terminal 
plate for application of the absorption factor. 


Temperature and Composition at Bottom Plate-——The 
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composition of the liquid leaving the bottom plate may 
be calculated by assuming that the bottoms product js 
in equilibrium with the vapor entering the bottom plate 
and by making a material balance around the reboiler 
or kettle. The temperature difference between succes- 
sive plates near the bottom is usually far from uniform, 
and it is advisable to use equations 1 and 2 to compute 
the temperatures for a few plates until the temperature 
gradient approaches a linear relationship, to determine 
the bottom terminal plate for the stripping factor. 

Composition at Feed Plate-—~The computed composi- 
tion of the liquid leaving the feed plate must have as its 
bubble point the temperature of the feed plate estimated 
in the manner described. In order to fix this composi- 
tion at the feed plate it is necessary to know the tem- 
perature and pressure and the concentrations of all but 
two of the components. 

For components which do not appear in the bottoms 
it may be assumed that the mole fraction in the liquid 
leaving the feed plate is the same as that of the plate 
above* so that equation 8 may be applied. Similarly for 
components which do not appear in the distillate equa- 
tion 9 may be used. Under these conditions a material 
balance for the more volatile components becomes, 











L D 
Ka Xx —=—xXa +—Xa 
£2 ee oe f 
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— Xa 
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Ka xa = cee Ma eer 
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f L 
seen seo ae 
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When there are three components which appear in 
significant quantities in both overhead and _ bottoms, 
Equation 8 may be applied to the most volatile of these 
three components if the mole fraction of this component 
in the bottoms is small and the ratio of the number of 
plates above the feed to the number below the feed 
(n/m) is greater than two. The smaller the mole frac- 
tion in the bottoms and the larger the ratio of plates, 
the more applicable is Equation 8. Equation 9 may be 
applied to the least volatile component appearing in both 
overhead and bottoms if the mole fraction of this com 
ponent in the distillate is small and the ratio n/m 5 
less than one third. The smaller the mole fraction ™ 
the distillate and the smaller. the ratio of plates, the 
more applicable is Equation 9. 

The mole fractions of all but two components in the 
liquid leaving the feed plate may usually be determined 
as described. The mole fractions of these two iter 
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mediate components may be determined from the esti- 
mated temperature of the feed plate and the two rela- 
tionships: (1) sum of mole fractions of all components 
in the liquid leaving the feed plate is unity; and (2) 
sum of the products of Kx for all components is unity. 
The equilibrium constants, K, are determined from the 
temperature and pressure of the feed plate, and the 
two simultaneous equations may be solved for the mole 
fractions of the two components whose concentrations 
in the liquid leaving the feed plate are as yet unde- 
termined. 

Application of Absorption and Stripping Factors.—It 
is assumed that the rectifying part of the column acts 
as an absorber of the least volatile distributed com- 
ponent and that the stripping part of the column op- 
erates as a stripper of the most volatile distributed 
component. 

The value of the average or equivalent equilibrium 
constant Ka, of the absorption factor, A, for the least 
volatile distributed component may be taken as the 
average value between the upper terminal plate and 
the plate immediately above the feed plate. 


Ke + Ke 
K, = ——_____ (10) 
2 
The temperature of the plate above the feed plate 


1 





(te — te) 


ter-1 = te — 
n+m 
The value of the equivalent equilibrium constant, Ks, 
for the stripping factor, S, for the most volatile dis- 
tributed component may be taken as the average value 
between the plate immediately below the feed plate and 
the lower terminal plate. 


Kes a Kp 
2 


Ks = (11) 





The temperature of the plate below the feed plate 


1 
tess = te -$ ———_ 


n-+m 


(tp — tt) 


Checking Assumed Temperature of the Feed Plate.— 
When the number of equilibrium plates between the 
terminal plates above the feed plate, n, and below the 
feed plate, m, have been determined by means of the 
absorption and stripping factor methods in the manner 
described, the assumed temperature of the feed plate is 
checked by using these values of n and m in Equation 7. 


DISCUSSION 


The use of the absorption factor for the design or the 
calculation of fractionating columns according to the 
method outlined involves assumptions which can be 
justified only if they yield reliable results. The estimated 
Composition on the feed plate is not precise, particularly 
when more than two components are common to, and 
Present in appreciable concentration in both overhead 
and bottoms, but is much nearer the actual conditions 
than the simpler but misleading assumption that the 
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composition of the feed itself might be used for the 
composition of the feed plate. Although use of the 
feed composition gave satisfactory results in special: 
cases, it is an unsound assumption and should not be 
used. 

If the composition of the components to which the 
absorption factor is to be applied, goes through a pro- 
nounced maximum between the terminal plates, the as- 
sumption of an average effective value for the equi- 
librium constant “K’”’ as an arithmetric average between 
the terminal plates may lead to large errors, it appears 
that this difficulty may be eliminated by separating that 
part of the column into two sections with a terminal 
plate located at the maximum concentration of the com- 
ponent, or by applying the absorption factor method to 
a component which does not go through a maximum 
concentration between the terminal plates. 

When reliable data are available from an operating 
column, it is not necessary to estimate the composition 
on the feed plate, and the column may be treated in a 
number of short sections so as to avoid the necessity of 
making these two assumptions. When applied in this- 
manner the absorption factor method as outlined should 
give reliable results in all cases. 


THEORETICAL COMPARISON OF METHODS OF 
CALCULATION 


Because of the difficulty of obtaining actual experi- 
mental data on equilibrium plates, particular problems 
were set up and computed by stepwise calculations as a 
basis for comparison in determining the reliability of 
the absorption factor method. All reliable methods of 
calculation must give substantially identical results when 
applied to the same problem. 

Stepunse Calculation.—Three-component mixtures of 
propane, butane and pentane were used for simplicity 
and because of available equilibrium data. The pres- 
sure and composition of the feed were fixed, the 
quantity of distillate, reflux ratio, and two mole frac- 
tions in products were chosen, and attempts were made 
to calculate the number of plates, the composition on 
each plate, and location of feed plate by stepwise calcu- 
lation similar to the method suggested by Lewis and 
Matheson.* Many practical difficulties were encountered 
and had to be solved by trial and error before satis- 
factory results could be obtained in even a limited 
number of cases. 

With the method of Lewis and Matheson, where 
calculations must start with one of the terminal prod- 
ucts, the complete composition of the products must be 
assumed at the start. This makes it necessary to re- 
vise the assumed compositions by trial and error on 
the basis of the stepwise calculations until compositions 
are obtained which permit a straightforward and con- 
sistent plate-to-plate calculation between the terminal 
compositions. Although this method of design is feas- 
ible for a three-component mixture where the approxi- 
mate terminal compositions may be obtained by a ma- 
terial balance, for mixtures with more than three com- 
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ponents the method becomes so very laborious as to 
be impractical. 

With the absorption factor method of design, most 
of the labor of trial and error calculation is avoided 
since the mole fractions in the terminal products of only 
the two or three distributed components are required 
to be known. Mole fractions of other components in 
the products may be calculated (not assumed) after 
the number of plates have been determined by applying 
the absorption factor method to the distributed compo- 
nents. 

The following three component mixtures calculated 
by the method of Lewis and Matheson provide an inde- 
pendent check on the reliability of the absorption fac- 
tor method. 

Figures 1, 2, 3, give three attempts out of many to 
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set up complete calculations when fixing the mole frac. 
tion of the least volatile component in the distillate at 
0.01 and the mole fraction of the most volatile com- 
ponent in the bottoms at 0.01. 

Figures 4, 5, 6 give the results obtained when trying 
to design for 95.99 percent of propane, four percent of 
butane and 0.01 percent of pentane in the ‘distillate 
(which is 30 percent of the feed) with a reflux ratio 
of 9. In this case it was found more convenient to 
start the calculations at the bottom. In each case a 
fairly satisfactory solution was obtained almost regard- 
less of the feed plate location insofar as the composi- 
tion of propane and butane in the distillate are con- 
cerned, but the composition of pentane varies widely, 

Table I gives a summary of these results and the re- 
sults on a five-component mixture computed by Under- 
wood.” The results computed by means of the absorp- 
tion factor method using the distillate and bottoms as 
the terminal conditions are also included for purposes 
of comparison. 

The Absorption Factor Method.—The application of 
the absorption factor method to the conditions used in 
calculating fractionating column 6 will serve as an ex- 
ample of the method. 

Assuming the temperature of the feed plate to be 
166°F. and applying Equation 9 to n-pentane. 


0.233 & 0.5 
Xe = = 0.1281 
f 1.233 — 0.324 


Xa+x»—1—x-=0.8719 
Kix. a Kyxn = 1 Mesias Kak. 
1.59x. + 0.738 x» = 1— 0.324 X 0.1281 
f f 





xX» — 0.5022 
f 

Xa = 0.3697 
f 

y» = 0.3706 
f 


Applying the absorption factor to n-butane above the 
feed plate, 
te = 118°F.; Ki = 0.435 
te-1 = 153°F.; Kr-1 = 0.64 











Average Ka = @532 
i 
A= = = 1.67 
KaV 0.537 
bs emma 0.3706 — 0.04 7 
yr — Kixp 0.3706 — 0.435 X 0.04 


From equation 5 (plotted in Figure 7) 3.8 thero- 
retical plates are required above the feed plate. 
Applying the stripping factor to propane below the 
feed plate, 
tess = 179° F.; Kerr = 1.69 
tp = 242°F.; Ky = 2.29 














Average Ks = 1.99 
KsV 1.99 
S= = = 1.614 
a wh Bas 
Xt — XB 0.3697 — 0.01719 
XB 0.01719 
xt— 0.3697 — ————_ 
Ks 2.29 
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From Equation 6 (plotted in Figure 7) 5.7 theoretical 
plates are required below the feed plate. 

Checking the assumed temperature of the feed plate 
(166°F.) 


3.8 
te = 118+ eg (242 — 118) = 167°F. 
9. 


The application of the absorption factor in the same 
manner to pentane in fractionators 4, 5 and 6 checks the 
number of plates in the rectifying section as calculated 
by the stepwise method even better than the application 
to butane (the less volatile cut-component). In column 
6 this calculation indicates 3.4-+ plates compared with 
3.5 plates by the stepwise calculation. This indicates 
that the number of pilates required in the rectifying 
column may be determined by the absorption factor as 
applied to any of the less volatile components whose 
composition in the distillate is significant. 

If the number of plates above and below the feed 
plate have been determined by applying the absorption 
and stripping factors respectively to the least volatile 
and most volatile distributed components, Equations 5 
or 6 may also be used to calculate the small concentra- 
tions in the distillate, or bottoms, of components which 
initially were assumed to be absent from these products. 

DISCUSSION 

A study of the results reported in Table I clearly 
indicates the sources of errors in the use of the ab- 
sorption factor method as compared with the stepwise 
calculation. In fractionating column 1 the estimated feed 
plate composition for propane is in error by almost 50 
percent and the error in the number of plates required 
in the stripping section to strip the propane from the 
estimated feed plate composition, is 20 percent. This 
error is the greatest indicated error in the absorption 
factor method as compared with the rigorous plate to 
plate computation, and is due entirely to error in the 
estimated feed plate composition. 

In all other cases the feed plate composition as esti- 
mated by the absorption factor method agrees fairly 
well, within about 10 percent, with the composition of 
the feed plate as computed from the stepwise calcula- 
tions. In fractionating columns 2 and 3, all three com- 
ponents are present in appreciable quantities in both 
the overhead and the bottoms, and the estimated compo- 
sition of the feed plate is not as satisfactory as in col- 
umns 5 and 6 where a sharp separation is being made 
between two adjacent components. 

Fractionating column 4 (Figure 4) is of particular 
interest as it is the only column included in Table I in 
which the significant cut component goes through a dis- 
tinct maximum between the terminal plates. By refer- 
ting to Figure 4, it is seen that the mole fraction of 
butane on the feed plate is 0,673 and that it increases 
0 a maximum of 0.787 two plates above and then 
decreases to 0.069 on the top plate. In applying the 
absorption factor method to the absorption of butane 
in the rectifying section of this column, it was assumed 
that the average effective value for the equilibrium 
constant of butane in the rectifying column could be 
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TABLE I 
Comparison of Absorption Factor with Stepwise Calculation 
































NUMBER OF EQUILIBRIUM PLATES 
Total No. 
FEED PLATE of Plates 
Above Feed Platen| BELOW FEED n+m+1 
Mole Fraction —inte 
Step- Step- Step- 

DISTILLATE BOTTOMS Step- wise Ab- wise Ab- wise Ab. 

Feed —| wise Ab- D L Cal- sorp- Cal- sorp- Cal- sorp- 

Column | Compo- | Mole Mole | Temp. Mole | Temp. Calcula- | sorption | Temp. — = cula- tion cula- tion cula- tion 

No. ment (Fraction |Fraction| °F. | ‘‘K” | Faction| °F. | “K” tion Factor 7. i°“E"; # Vv tion Factor tion Factor tion Factor 

I Propane 3333 .6567 | 153 1.46 | .0100 258 2.41 .109 -0586 | 212 2.02 |0.5 0.9 3 2.6 2.87 2.3. 6.87 5.9 
Butane .3333 | .3333 .65 | .3333 1.38 | .560 .709 1.07 
Pentane | .3333 | .0100 .28 | .6567 788) .331 . 2324 .53 

II Propane . 1500 .47667| 170 1.62 | .0100 269 2.51 .0373 .0334 | 248 2.33 |0.3 0.9 6 6 1.78 1.6 8.78 8.6 
Butane 8000 .51333 .76 | .20857 1.45 .3628 .3676 1.30 
Pentane . 5500 .0100 .334| .78143 .86 .5999 .5990 74 

Ill Propane . 1500 .47667| 170 1.62 | .0100 269 2.51 .0520 -0500 | 243 2.28 |0.3 0.85 6 6 2.5 2.4 9.5 9.4 
Butane .3000 .51333 .76 | .2086 1.45 .3740 .3670 1.285 
Pentane .5500 .0100 .334), .7814 86 .5740 .5830 .698 

IV Propane .3000 -9599 | 118 1.10 | .01719 | 242 2.29 .1089 .0936 | 204 1.94 |0.3 0.9 8.6 8.0 3 2.7 12.6 11.7 
Butane .3500 .0400 .435| .48286 1.274| .6730 . 7058 1.02 
Pentane .3500 | .000008 . 166} .49995 .692) .2180 .201 49 

Vv Propane | .3000 | .9599 | 118 1.10 | .01719 | 242 {2.29 | .5840 .563 | 144 1.37 |0.3 0.9 2.1 2.2 8 7.4 11.1 10.6 
Butane .3500 .0400 .435| .48286 1.274; .2910 .320 .588 
Pentane .38500 .00102 . 166) .49995 -692| .1250 -117 . 238 

VI Propane .3000 -9599 | 118 1.10 | .01719 | 242 2.29 .3736 .3697 | 166 1.59 |0.3 0.9 3.5 3.8 6 5.7 10.5 10.5 
Butane .3500 .0400 .435| . 48286 1.274) .4820 .5022 .738 
Pentane 3500 .000923 . 166) .49995 .692) .1444 .1281 324 

VII Hexane .310 536 187.9 285.3 .068 .0624 | 224.4 |2.9 (0.5777) .75 6 5.6 10 10.3 17 16.9 
Heptane . 266 46 .00134 3.0 .422 .4602 1.29 
Octane .187 .00406 .29 | .437 .368 .3480 0.566 
Nonane .125 296 082 .0726 .275 
Decane .112 266 .060 .0564 .135 






























































Note:—Feed to columns I-VI considered as all liquid and at temperature of feed plate. 
Feed to column VII half vapor and half liquid. Pressure atmospheric. 


estimated as the arithmetric average of the values of 
the equilibrium constants on the top plate, and the 
plate above the feed plate. This introduces an error in 
the number of plates required in the rectifying part 
of the column, which in turn introduces an error in the 
composition of butane on the feed plate. In this case 
one error tends to compensate for the other. The 
composition of butane on the feed plate is almost five 
percent too high and the number of equilibrium plates 
estimated for the rectifying column is almost seven per- 
cent too low. These results indicate an error of about 
12 percent in the use of the absorption factor itself as 
applied to butane which goes through a maximum in 
the rectifying section of this column. In order to check 
this indication, the number of equilibrium plates in the 
rectifying section of the column was computed using as 
the composition of butane on the feed plate 0.673, or 
0.6865 mole fraction of butane in the vapor rising into 
the rectifying section of the column. The results of 
this calculation indicated that 7.5 equilibrium plates 
would. be required to reduce the butane content in the 
overhead to a mole fraction of 0.04. This figure is too 
low by 1.1 equilibrium plates and indicates an error of 
12.8 percent due to the assumption that the average 
effective equilibrium constant may be taken as the 
arithmetric mean when the component goes through a 
maximum composition between the terminal plates. 

If the maximum in the composition of the component 
to which the absorption factor is applied is more pro- 
nounced, it would be expected that a greater error 
would be introduced. In fractionating columns 1, 2 
and 3 it will be observed that the butane goes through 
a maximum in each case in the rectifying section, but 
in the calculation of these columns the absorption factor 
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Pressure 200 lbs. per sq. in. absolute. 
Equilibrium determined by Raoult’s Law, K=p/P. 


Feed plate compositions are for liquid on plate. 


method is applied to pentane in the rectifying section 
and not to the butane, with satisfactory results in all 
cases. The error in the case of column 1 was due to an 
error in the estimated feed plate composition and not 
to any error caused by the use of the absorption factor. 

This comparison of the absorption factor method 
with the rigorous stepwise calculation indicates that 
there are two sources of possible error in the applica- 
tion of the absorption factor method as described: 

1. Errors in the estimated composition of the feed 
plate, due to the assumption of linear temperature 
gradient, and to a greater extent to the improper use 
of equations 8 and 9. These, or equivalent, assumptions 
are also employed by all other methods which have been 
proposed for computing the number of plates for com- 
plex mixtures, and errors so introduced are not due 
to the use of the absorption factor but to these methods 
for estimating the composition on the feed plate. 

2. Errors in the number of plates introduced by ap 
plying an arithmetric average for the value of the 
equilibrium constant, K, to a component which goes 
through a maximum composition between the terminal 
plates. Such errors may be avoided by applying the 
absorption factor to components which do not pass 
through a maximum concentration, either by selection 
of the proper component or by selection of segments of 
the column to avoid maximum composition between the 
plates used as terminal plates. 

If the column is making a sharp separation between 
two adjacent components and. the feed plate is so lo 
cated as to accomplish .this separation in the most 
efficient manner, the estimated composition of the feed 
plate is substantially correct, none of the cut compe 
nents goes through a maximum in that part of the 
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column where the absorption factor method would be 
applied, and the method as outlined may be used with 
satisfactory results. 

If there are to be three distributed components pres- 
ent in appreciable quantities in both the overhead and 
the bottoms, as in the case of columns 1, 2 and 3, the 
estimated composition of the feed plate may be in con- 
siderable error unless the ratio of plates above the feed 
plate to the plates below the feed plate is two or more. 
In any column in which one component is distributed 
between the overhead and the bottoms, that is, not re- 
duced to a minimum in either the overhead or the bot- 
toms, the component so distributed is very likely to go 
through a maximum at some point between the terminal 
plates. Therefore it is necessary to apply the absorption 
factor method to another component which is not so 
distributed, but is reduced to a minimum in either the 
overhead or bottoms as the case may be, in order to 
obtain reliable results. This was done in columns 1, 2 
and 3 by applying the absorption factor method to pro- 
pane in the stripping section and pentane in the rectify- 
ing section. 

In many columns that are apparently making a sharp 
separation between two adjacent components, the feed 
plate may be so located that in effect the column is 
actually distributing one intermediate component be- 
tween the top and the bottom. In such a case reliable 
results can be obtained only by applying the absorption 
factor method to another component which is not dis- 
tributed. This type of operation is exemplified by col- 
umn 4 in Table I in which the composition of the tops 
and bottoms in respect to propane and butane are the 
same as in columns 5 and 6. But due to the peculiar 
location of the feed plate in column 4 the column is 
operating as though it were distributing butane between 
the overhead and the bottoms. The butane goes through 
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NOMENCLATURE 
F = Moles of feed to column; used as subscript to signify 


feed. 

B= Moles of bottom product; used as subscript to signify 
bottom product. 

D = Moles of distillate withdrawn as overhead product; used 
as subscript to signify overhead product. 

V = Moles of vapor rising from plate in rectifying section; 
used as subscript to signify vapor phase. 

L= Moles of liquid overflowing from plate in rectifying 
section; used as subscript to signify liquid phase. 


v= Moles of vapor rising from plate in stripping section. 
L= Moles of liquid overflowing from plate in stripping 
section. 
a, b, c, d, etc., refer to moles of individual components of 


which a is the most volatile; when used as subscript 
the letters refer to individual components. 

x = Mole fraction of any component in the liquid. 

y = Mole fraction of any component in the vapor. 
n=Number of theoretical plates above feed plate; used as 
subscript, refers to any plate in rectifying section. 

m = Number of theoretical plates below feed plate; used as 
subscript, refers to any plate in stripping section. 

{ = Feed plate, ie., plate from which the vapor rising be- 
comes the feed to the rectifying section and liquid over- 
flowing becomes the feed to the stripping section. 

1, 2, 3, etc., refer to the first, second, third, etc., plate of 
the column, numbering from the top downward. 

K = Equilibrium constant for a particular component. 
A=L/KV = absorption factor for a particular component. 
KV 
S =—— = stripping factor for a particular component. 
L 


a maximum in the rectifying part of the column and 
the correct number of plates can be obtained only by 
applying the absorption factor method to pentane in 
the rectifying part of the column. 

If these difficulties, the equivalent of which are com- 
mon to all methods, are kept in mind the absorption 
factor method as outlined should prove a convenient 
and reliable procedure for the design or calculation of 
the number of equilibrium plates required for the sepa- 
ration of complex mixtures, provided equilibrium may 
be expressed in terms of an equilibrium constant as for 
ideal solutions. (To be concluded) 





RECIPROCAL OF ABSORPTION OR STRIPPING FACTOR 0Ry 
April, 1935—A Gulf Publishing Company Publication 


193 








Home-made Plug 
Valve Core Grinder 


ECAUSE of the sulfur compounds contained in 

the crude corroding gates, valves and other equip- 
ment used in controlling the flow of the various prod- 
ucts manufactured, Joe Dockwiller, general foremart 
for MacMillan Petroleum Corporation at Borger, 
Texas, designed and built a plug valve grinder that is 
not only speedy but will accommodate any size of the 
plug valves used in that plant. Considerable thought 
was given to the design of the grinding apparatus and 
after the idea had been reduced on the drafting table to 
working drawings, it was necessary to do a large 
amount of machine work in the shop on the different 
parts so that they would synchronize during the actual 
grinding operation. 

Practically all of the different parts used in building 
this machine were salvaged from junked lathes, auto- 
mobiles and from the plant scrap pile, except a small 
electric motor which was purchased. The subframe was 
constructed by using angle iron for the legs which set 
on blocks in front of the shop work bench. A sheet of 
boiler plate was welded to the top of these legs and 
to short ones resting on the back of the bench, making 
a rigid table for valves to be placed upon and to which 
the upper part of the machine as well as the back braces 
could be welded. 

A narrower sheet of boiler plate was welded to the 
inside of the front legs and to the outer rim of the 
table. Two more pieces were welded to this sheet to 
which the plug body supporting device was secured. A 
yoke was placed upon the top of the centering device 
and welded to the side standards to secure more rigidity 
and to provide a place to secure the side adjusting 
points. Each of these were salvaged from junked 
lathes, remodeling the tail stock with wide angle cones 
so that any size plug valve body could be placed in 
position without adapters being required. 

Each of the vertical side members were made from 
two-inch pipe welded in such shape that the machinery 
above can be placed directly above the piece of work 
being handled. An old differential and rear axle as- 
sembly from an automobile was secured from which 
sufficient of the axle housing was removed so that the 
assembly could be placed in position on top of the side 
members. The right axle, facing the machine, was fitted 
to the main shaft, or cross shaft of a worm and gear 
steering gear assembly, also from a junked automobile, 
with the steering post shaft hanging downward. This 
shaft was secured to another just like it with its worm 
and gear assembly secured to brackets welded on the 
side of the side supporting members. The cross shaft 
or main shaft of this worm and gear steering gear 
assembly was extended by welding more stock to it so 
that when in position the end of it falls directly opposite 
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the center of the machine. A cam was machined and 
placed on the end of this shaft with an apparatus yoked 
to the cam to provide an up and down motion to the 
driving shaft attached: to the valve core. 


The axle shaft on the left side of the machine was 
cut apart and a clutch was placed on the two stubs go 
that the machine could be stopped and started without 
operating the switch on the wall back of the assembly, 
The small electric motor was placed above this clutch 
on a plate welded to the top of the side members, [It 
was fitted with a gear meshing with a larger one at- 
tached to the outer, or extreme left end, of the severed 
axle shaft. Power being furnished by the motor, it is 
transmitted through the reduction gear to the stub shaft 
with the clutch attached. When in operation, the axles 
of the differential assembly turn through the differ. 
ential, and also drive the ring gear which in turn (being 
meshed with the old drive pinion) causes the drive shaft 
to rotate. 

The lower end of the drive shaft was machined with 
a sleeve so that the shaft attached to the core can be 
raised and lowered as the action of the cam is applied 
through the yoke. This movement was designed in the 
machine, in addition to the rotating movement, to raise 
and lower the plug in the body to provide a better job 
of grinding than if continuous pressure were applied 
while it was rotating. 

To operate the machine, the plug valve body is placed 
on the supporting member in the center, and the cen- 
tering tools of the two tail stocks are run into the body 
so that an exact centering is provided. The supporting 
member having a screw adjustment with a wheel on the 
lower end, is run up against the bottom of the plug 
valve body so that its weight is removed from the two 
side centering tools. After centering has been secured 
by placing the body in position, the plug—or core—is 
attached to the lower end of the vertical shaft through 
a machined adapter, one of which is provided for the 
different sizes of plugs. 

Valve grinding compound is applied in the proper 
amount and the core dropped in place after which the 
switch is closed but with the clutch thrown out. When 
the motor has been started, the clutch is engaged by 
operating a control lever on the left side of the machine 
and the grinding of the valve and plug has begun. The 
rotating motion grinds, while the slower up and down 
movement alternately raises and lowers the plug to pro 
vide more complete distribution of the grinding com- 
pound and to prevent scoring of the two faces which 
has a tendency to cause rings to appear. 

After the machine had been assembled, plug valves 
could be ground rapidly. With a few extras always 0 
hand, the plugs in the various fluid and vapor lines are 
always in good condition, because when one has beet 
found that will not give a complete shut off, due t 
corrosion, the reconditioned one can be placed in the 
line and the one taken out immediately reconditioned 
so that it can be used at another point. 
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a — meter testing, repair, and adjustment is utes or less. Upon removal, it is advisable to plug with 
usually done directly at the meter setting in the small cork or rubber stoppers the entrances to the float 


axles : ; i : ; ; 
differ. field in spite of the obvious disadvantages attending chamber in order to prevent the possible loss of mer- 
‘being jy this practice. cury during transportation. 

5 : : F ‘ ; sie : ; 
shaft . Meters are often set in entirely open surroundings, The “quick-change” installation should go hand-in- 


completely exposed to sub-zero winter blizzards, hand with adequate tools and equipment for testing and 
1 with scorching summer suns or wet and stormy weather. repair. Figure 2 illustrates an inexpensive meter repair 
The difficulties encountered in testing and repairing in- bench with a built-in test setting. This setting consists 























‘an be ng . | : | 
pplied fj Sttuments under these adverse conditions are such that of a two-inch standard iron pipe, extending at least 
in the @ meter-men are not to be censured for their inclination : 
) Taise to postpone tests and repairs until the return of more 
er job favorable working conditions. Indeed, they are not gen- 
pplied erally expected to do otherwise. Wears 

Such delays, however, are expensive due to erroneous “ the 

i j i @eterstny 

placed chart recordings and mechanical injuries aggravated by 
> cen: neglect. Furthermore, they have no place in any effi- 
- body ciently operated business. 
orting There is now a tendency to adopt what might be 


on the termed a “quick-change interchangeable” meter instal- 
» plug § lation. All instruments are set up in exactly the same 
e two manner and in such a way that they are easily inter- 
cured changeable with one another or with “spares.” When 
re—is 4 meter is reported bad or suspected to be out of com- 
rough —§ mission, the chart reader immediately notifies the re- 
or the # pairman, who drives to the setting, quickly removes the 

defective instrument and replaces it with one in good 
sroper working order. 


ch the This procedure allows the meter to be cleaned, serv- 
When iced and tested in an adequately sheltered and equipped 
ed by @ ‘epair shop, thereby putting to a definite end any ex- 
achine cuse for delay or sloppy workmanship occasioned by 
. The half frozen fingers in the winter and blistering hot 
down metals in the summer. 
O pro The “quick-change” meter is subject to several varia- 
- tions of design, but one of the most simple and inex- 
which pensive is that illustrated in Figure 1. It requires as 
additional equipment not more than one quarter-inch 
valves and one two-inch union over and above that usually 
ys on # used in a meter installation. The quarter-inch pipe 
es are unions on the upstream, downstream and static pres- 
> been sure connections are placed close to the meter body with 
lue to short nipples, and eight- or 10-inch nipple and a two- 
in the inch union on the metter support completes the set-up. FIGURE 1 
tioned Disconnecting these unions allows the meter to be com- Disconnecting the unions illustrated above allows the 


Pletely removed and replaced in a matter of five min- instrument to be quickly and easily removed. 
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FIGURE 2 


Meter repair and test bench. 


three feet without fittings on each side of the orifice, 
a two-inch orifice flange with a quarter-inch disc, a 
water manometer for checking differential and a mer- 
cury manometer (or test gauge) for checking the pres- 
sure spring. 

Referring particularly to the measurement of natural 
and casinghead gases, where a net work of gathering 
lines and meters may extend over a wide area: 


By manipulation of the valves on the upstream and 
downstream sides of the orifice, the meter may be 
tested at any differential at any pressure or vacuum 
that may be necessary or desirable. This is not the case 
when testing in the field. 


A vise, plug sockets for electrical equipment, (solder- 


ling irons, drills, etc.), an air hose for pressure clean- 
ing and other useful accessories that would not be avail- 
able in the field will aid greatly in effecting cheap, 
quick and efficient repairs. 

The use of this equipment encourages the periodical 
examination and overhaul of instruments. For ex- 
ample, a small natural gasoline plant with 25 meters 
brings in and completely cleans, repairs, tests and paints 
one meter each week. In other words, each instrument 
gets a general overhaul and testing at least two times 
per year. Under the old order it would have been lucky 
to get a complete working over one time every tw0 
years. 
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(Continued from page 138) 

some 182,000 other taxing units. It 
must employ auditors to go over its 
hooks to determine how much is 
owed the respective taxing units, 
and it must employ tax experts to 
prepare the numerous and compli- 
cated tax returns. 


In states where it is obligatory 
to install signs showing the price 
of tax and gasoline, this provision 
adds to the expense of collecting 
the tax. Such signs cost one com- 
pany more than $5000, and the ex- 
penses of distributing and install- 
ing them exceeded this amount. 


The oil industry is spending large 
sums to prevent tax evasion, from 
which governmental units reap all 
the benefits. In one state where 
the industry spent $20,000 in com- 
bating evasion, a return of $300,000 
accrued to the state. 

The duties of a large part of the 
personnel of the industry are af- 
fected by the cooperation rendered 
in collecting the tax. Among those 
whose duties are affected are the 
service station salesman, and tank 
truck driver, the field supervisor, 
and the accounting, auditing, tabu- 
lating, tax, legal, and executive de- 
partments. 

“The oil companies, as trustees 
of gasoline tax funds must pay the 
tax to the state whether or not 
they receive payment for the sales 
of their product,” the report as- 
serts. “The industry bears the loss 
when these ‘trust’ funds in com- 
pany hands are lost, as occurred 
during the banking crisis of 1933.” 


Boggs Elected to Head 
Western Refiners 


ETRIMENTAL effects to the petro- 

leum industry if the revised National 
Industrial Recovery Act becomes law as 
now written were outlined by Fayette B. 
Dow, Washington counsel for the West- 
etm Petroleum Refiners Association at its 
annual meeting at Excelsior Springs, Mo., 
April 4 and 5. 

The impression given out in Washing- 
ton is that the proposed bill is but an ex- 
tension of the National Industrial Recov- 
tty Act. You can see by this compari- 
Son, stated Dow, that the measure under 
consideration is something far different 
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The Look Box 


from an extension of law already on the 
statutes. 

Furthermore, this bill would leave it 
possible to force the petroleum industry 
into the classification of a public utility. 
We have had threats of that from Wash- 
ington but authority does not exist for it. 
With adoption of this measure as offered 
by the administration, authority would ex- 
ist for that move. Dow discussed re- 
fusal of the attorney general to press the 
Belcher case as a test of NRA before the 
Supreme Court. He said the proposed 
measure sought to correct points which 
made this case weak from the viewpoint 
of the government. This bill, he added, 
contains the first legislative reference to 
a code authority. Furthermore, under its 
provisions organizations within an indus- 
try would cease to hold power allowed 
under the present bill. The Planning and 
Coordination Committee, for instance, 
would be relegated to merely an advisory 
capacity, since no final discretionary 
power could be delegated to an organiza- 
tion composed in whole or in part of per- 
sons within the industry under control. 

The threat of public utility classifica- 
tion for the petroleum industry exists un- 
der authority which this measure would 
grant the President provided he should 
find it necessary to promote or sanction 
devices for price fixing or controlling 
production under five sets of conditions. 
One of the five reads: “To those trades 
or industries which are not or hereafter 
subjected to governmental regulation of 
prices, services and methods of operation 
as public utilities, or as natural resource 
industries, (such as among others, coal, 
oil or gas) or because they are found to 
be affected with a public interest.” In 
considering this Dow said: “Oil is spe- 
cifically mentioned as an industry of the 
type that may be so classified. Further- 
more the lawyers know that the words 
affected with a public interest apply only 
to public utilities. There can be no doubt 
that this is a threat of public utility classi- 
fication for the petroleum industry.” 

C. N. Boggs, Kanotex Refining Com- 
pany, Arkansas City, Kansas, was elected 
president of the association at the final 
session. Vice presidents are H. T. Ash- 
ton, Lubrite Division Socony-Vacuum 
Oil Corporation, St. Louis; Roy B. Jones, 
Panhandle Refining Company, Wichita 
Falls; R. W. McDowell, Mid-Continent 
Petroleum Corporation, Tulsa, and T. H. 
Barton, Lion Oil & Refining Company, 
El Dorado, Arkansas. 

The annual meeting opened with memo- 
rial service in memory of Howard Ben- 
nette, Tulsa, president, who died March 
10 at Rochester, Minnesota. 
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Engineering Societies to 


Meet Jointly May 20 


FFICERS and directors of the na- 
tional societies of civil, mining and 
metallurgical, mechanical, and electri- 


cal engineers, and of their several 
jointly sponsored functional organiza- 
tions will all meet together for dinner 
Monday, May 20, at the Engineers’ 
Club in New York, according to plans 
recently announced by United Engi- 
neering Trustees, Inc., acting for the 
societies in sponsoring the proposed 
meeting. This is the first time any such 
meeting has been undertaken and it is 
considered to be an important step to- 
ward establishment of a broader and 
clearer understanding of the scope of 
work carried on jointly by the several 
participating societies. 

A wide variety of technical and other 
activities of importance to every 
branch of engineering has been carried 
on by the agencies jointly created and 
sponsored by the engineering societies: 
United Engineering Trustees, Inc., and 
its two departments, The Engineering 
Societies Library and The Engineering 
Foundation; American Standards Asso- 
ciation; the Division of Engineering 
and Industrial Research of the Na- 
tional Research Council; Engineering 
Societies’ Employment Service, and 
Engineers’ National Relief Fund; 
American Engineering Council; and, 
more recently, Engineers’ Council for 
Professional Development. The activi- 
ties, ideals, and procedures of each of 
these agencies will be described and 
explained concisely by society repre- 
sentatives long associated with the 
work in each case. 

With a better understanding thus es- 
tablished among the personnel of the 
governing bodies of the several socie- 
ties, it is hoped that more direct chan- 
nels will be established through which 
the individual members of ‘the socie- 
ties may become better ‘acquainted 
with the variety of professional serv- 
ices actually directly available to them. 
This, in turn, is important from at 
least two angles: first, in order that 
each member may know how to make 
use of these services, and second, that 
each member may realize the extent to 
which his own small contribution is 
magnified through effective coopera- 
tion. 

Plans for this joint dinner meeting 
have grown out of discussions between 
the United Engineering Trustees and 
the secretaries of the Founder socie- 
ties that began in January. The com- 
mittee in charge of the affair includes 
Dr. Alfred D. Flinn, director of The 
Engineering Foundation, chairman; H. 
V. Coes, president of United Engireer- 
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ing Trustees, Inc., honorary chair- 
man; George T. Seabury, secretary, 
American Society of Civil Engineers; 
A. B. Parsons, secretary, American In- 
stitute of Mining and. Metallurgical 
Engineers; C. E. Davies, secretary, 
American Society of Mechanical En- 
gineers; H. H. Henline, secretary, 
American Institute of Electrical En- 
gineers; and John Arms, secretary, 
United Engineering Trustees, Inc. 


New Members Tanker 
And Barge Committee 


. V. STROOP, secretary of the Cen- 
tral Committee on Tanker and 
Barge Transportation Committee of the 
American Petroleum Institute has an- 
nounced the appointment of H. A. Gil- 
bert, Oil Transfer Corporation; Charles 
Kurz, Pennsylvania Shipping Company; 
and C. D. Mallory, C. D. Mallory, Inc., to 
membership on that committee. 


La.-Ark. Refiners 
Association Meet 


HE Louisiana-Arkansas Refiners As- 

sociation, Technical Division, held its 
regular monthly technical session at 
Shreveport, Louisiana, Friday, March 15. 
Representatives of about twenty refineries 
in this district were present. At this meet- 
ing the topic for study was cracking, fol- 
lowing presentation of the paper, “A Dis- 
cussion of the Factors in Cracking,” by 
A. W. Trusty, chief chemist, Louisiana 
Oil Refining Corporation, Shreveport. 


Rebate Four Cents 
Of Louisiana Tax 


SPECIAL session of the Louisiana 

Legislature that adjourned March 2 
passed a resolution empowering the Gov- 
ernor of Louisiana to adjust the five 
cents per barrel refinery tax as the gov- 
ernor “deemed expedient.” 

Pursuant to that resolution Governor 
O. K. Allen announced that he would 
rebate four cents of the five cents tax. 
The tax had been levied at a previous 
special session last December and was 
to have: gone into effect January 9 this 
year. Later the state administration an- 
nounced that for 90 days after January 
9 four cents of the five cents tax would 
be rebated provided refineries took four- 
fifths of their crude from Louisiana oil. 

It had been hoped that the tax would 
be lifted at the special session adjourn- 
ing March 2 but this was not done, the 
rebate resulting instead. 

The present arrangement is far from 
satisfactory as the rebate can be can: 
celled at any time within a 30-day pe- 
riod by the governor, and refiners are 
therefore unable to estimate their costs 
of production. 
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Petroleum Prices 


Below Normal 


"dt daenimbacrins prices of petroleum 

products were less than 50 per- 
cent of normal at the end of 1934, far 
lower than any other group of com- 
modities listed by the Department of 
Labor in its monthly wholesale com- 
modity price index, based on prices in 
1926 taken as normal. 

Textile products, next lowest to pe- 
troleum, were 70 percent of normal 
during the last month of the year. The 
prices of metals and metal products 
were the highest, being 85.9 percent as 
high as they were during 1926, while 
building materials and hides and leather 
products followed at 85.1 percent. 


Prices of the principal groups listed 





Conventions 


P. I. E. A. The Petroleum Industry 
Electrical Association will convene at 
the Hotel Baker, Dallas, Texas, April 
11 to 13. 

N. P. A. The National Petroleum 
Association will hold its semi-annual 
meeting, Hotel Cleveland, Cleveland, 
Ohio, April 18 and 19. 


A. C. S. Beginning April 22, Amer- 
ican Chemical Society will hold its 
semi-annual meeting in New York 
City. 

N. G. A. May 1, 2, 3, Natural Gas- 
oline Association of America will hold 
its annual meeting at the Tulsa Hotel, 
Tulsa, Oklahoma. 


A. S. M. E. The American Society 
of Mechanical Engineers, National Oil 
& Gas Power Meeting, Oil & Gas 
Power Division, meets at Tulsa, Hotel 
Mayo, May 8-11. 

A. I. C. E. May 14-16, American In- 
stitute of Chemical Engineers will meet 
for its semi-annual convention in Wil- 
mington, Delaware. 

A. P. I. American Petroleum Insti- 
tute will hold its fifth mid-year meet- 
ing in the Mayo Hotel, in Tulsa, May 
a4, $5, 26 

A. S. C. E. The American Society of 
Chemical Engineers, holds its meeting 
in Cincinnati, Ohio, June 19-21. 

P. G. C. O. A. Pennsylvania Grade 
Crude Oil Association plans to hold its 
annual convention at State College, 
Pennsylvania, June 20 and 21. 


A. S&. T. M. American Society for 
Testing Materials annual meeting is 
scheduled for June 24 to 28 at the 
Book Cadillac Hotel, Detroit, Mich- 
igan. 

N. P. A. The National Petroleum 
Association, September 25-27, will hold 
its annual meeting at Atlantic City, at 
Hotel Traymore. 


N. S. C. National Safety Council 
holds the twenty-fourth annual Safety 
Congress, in Louisville, Kentucky, Oc- 
tober 14-18. 

A. P. I. The American Petroleum 
Institute will hold its 16th annual 
meeting at the Biltmore Hotel, Los 
Angeles, November 11-i4. 

C. N. G. A. The California Natural 
Gasoline Association holds its meeting 
the first Thursday of every month in 
the Richfield Building, Los Angeles, 
California. 











in the index are given in the accom. 
panying table: 





Dec. Dec. Dec 
Groups 1934 1933 1937 





All commodities . 70.8 
Farm prcducts 72. 55.5 
Foods . 75.3 62.5 
85.1 89.2 
Textiles . 70. 76.4 
Fuel & lighting materials. .73.7 73.4 
Metals & Metal products. .85.9 83.5 
Building materials 85.1 85.6 
Chemicals and drugs 78.1 73.7 
Housefurnishing goods ....81.2 81. 
Petroleum products 4 51.6 39.6 














1The year 1931 represented the low point in 
commodity prices for many industries. 


Allowable of Crude Oil 
Authorized for April 


NUMBER of minor changes in 

state oil production allowables ag- 
gregating a total increase of 7000 barrels 
daily was authorized for April in an or 
der by Oil Administrator Harold L 
Ickes. Production for April was placed 
at 2,527,300 barrels daily as compared 
with 2,520,300 in March. 

The allowable was recommended to 
Administrator Ickes under the terms of 
the Oil Code by the Bureau of Mines 
and the Petroleum Administrative Board, 
and concurred in by the Planning and 
Coordination Committee representing the 
petroleum industry under the Code. 

The changes which were in the nature 
of minor corrections to meet practical 
working conditions follow: 

Arkansas, off 1200 to 30,700; Califor- 
nia, up 70 to 493,300; Colorado, up 20 
to 3700; Illinois, off 200 to 11,000; In- 
diana, up 100 to 2300; Kansas, up 130 
to 141,000; Kentucky, up 600 to 15,300; 
Louisiana, up 500 to 111,000; Michigan, up 
1100 to 32,700; Montana, up 200 to 9700; 
New Mexico, up 400 to 49,700; New 
York, up 400 to 11,700; Ohio, down 200 
to 11,300; Oklahoma, up 2300 to 493,300; 
Pennsylvania, up 1000 to 44,300; Texas, 
up 900 to 1,021,000; West Virginia, down 
300 to 11,000, and Wyoming, down 8) 
to 34,300. 


Crude Oil Measuring 


And Testing Committee 


D. DONNELL, chairman of the 
American Petroleum Institute’s Cet- 
tral Committee on Standard Procedure 
for Measuring, Sampling, and Testing 
Crude Oil, has appointed George H. 
Forster, Union Oil Company of Califor- 
nia, Los Angeles, national chairman 0! 
the National Sub-Committee of Oil Ac 
countants for 1935, 
Other, members of the committee af 
pointed by Mr. Donnell include: 
Eastern Area: A. M. Brereton, The 
Pure Oil Comnany, Chicago; V. L. Et 
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wth CHAPMAN NON- 


CHECK 


The Chapman Non-Slam Check Valve uses the 
new principle of ithe balanced disc to set a new top 
in check valve performance for the oil industry. 

The dise of this new valve is supported and bal- 
anced on two hinge pins. It requires little force to 
keep it clear of the seat. It does not throw its 
weight against the stream, but rides lightly and 
smoothly with the flow. There is no flutter to 
cause head loss and wear out bearings. And when 
the valve closes, it cannot slam, because of the 
cushioning effect of the stream against the short 
flap of the disc. 

The advantages of the non-slam balanced disc 
—and the clear lines of the valve body—have 
been proved by service records of installations in 
stabilizer charging lines, cooling tower water lines, 
compressor and gathering lines and other oil in- 
dustry applications. Chapman Non-Slam Valves 
are cutting head losses as much as 75%. They are 
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VALVES 


making substantial reductions in power costs, par- 
ticularly when installed in pump discharge lines. 
They are cutting maintenance costs. 

Non-Slam valves are furnished in cast iron or 
cast steel in all standard sizes and for pressures to 
1500 Ibs. . . . operate 
equally well in either 
a horizontal or vertical 
position on oil, gas, 
air, steam or water 
lines. They close drop 
tight. 

A new illustrated 
booklet describes the 








many outstanding ad- The balanced disc closes 

vantages of the Chap- quickly and quietly without 
slamming, because of the 

man Non-Slam Check cushioning effect of the stream 

Valves. Write for your so the short flap of the 
isc. 








copy today. 
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liott, The Atlantic Refining Company, 
Philadelphia; E. L. Wagon, Consolidated 
Oil Corporation, New York. Oklahoma- 
Kansas Area: A. L. Carlson, Stanolind 
Crude Oil Purchasing Company, Tulsa; 
L. S. Collins, Carter Oil Company, Tulsa; 
R. M. Riggins, Phillips Petroleum Com- 
pany, Bartlesville; George F. Smith, Con- 
tinental Oil Company, Ponca City. Texas- 
Louisiana-Arkansas Area: Gay Carroll, 
Humble Oil & Refining Company, Hous- 
ton; R. J. Daniel, The Texas Pipe Line 
Company, Houston; L. S. Sinclair, Mag- 
nolia Petroleum Company, Dallas; A. M. 
Smith, Gulf Production Company, Hous- 
ton. California Area: J. T. Durkee, Gen- 
eral Petroleum Corporation, Los Angeles; 
David Heggie, Shell Oil Company, P. 
L. Lacombe, Associated Oil Company, and 
B. W. Letcher, Standard Oil Company of 
California, all of San Francisco. 


Pledger Plant Required to 
Repressure or Close Down 


Ee Texas Railroad Commission last 

Thursday issued an order requiring 
that Paramount Gasoline Company’s plant 
in the Pledger field begin repressuring or 
close down within 30 days. 

This closed down the last plant in 
South Texas which is stripping gas and 
blowing it into the air under a com- 
mission permit, according to Commis- 
sion Chairman Ernest O. Thompson. 

In its order the commission said that 
it had found that the operation of the 
plant was not in the interest of, or con- 
ducive to the public welfare “. . . there 
are no existing circumstances or condi- 
tions which justify the continuance of 
this practice . . . of blowing the residue 
or tail gas into the air .. .” ’ 

The commission originally issued an 
order permitting the stripping operations 
providing the tail gas was repressured. 
This was subsequently modified to permit 
the gas to be blown into the air. 


Bulletin on Metals and 


Chlorinated Solvents 
eenuse of the growing use of 


chlorinated solvents in oil refining 
and because of available experience 
records in the dry cleaning trade with 
similar solvents, The International 
Nickel Company’s Technical Bulletin 
TS-7, should prove of interest to those 
in the refining industry concerned with 
such problems. The bulletin, “The Re- 
sistance of Nickel and Monel Metal to 
Corrosion by Chlorinated Solvents use 
for Dry Cleaning,” prepared by the de- 
velopment and research department of 
the above company, is offered free to 
those who may be interested. 
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C. N. G. A. Gas and Gasoline 


Analysis by Fractionation 


HROUGH the active cooperation of 

nine Pacific Coast natural gasoline 
manufacturers, the California Natural 
Gasoline Association has been able to 
publish Bulletin TS-311 on the Analysis 
of Natural Gasoline by Low Tempera- 
ture Fractionation, and Bulletin TS-321, 
on the Analysis of Natural Gas. The 
material contained in these 15-page pub- 
lications was arranged by a group which 
studied the problems of gasoline analysis 
under the joint direction of C. C. Moore, 
Jr., of Union Oil Company, and R. R. 
Crippen, of The Texas Company (Cali- 
fornia); and a second group which at- 
tacked the question of low temperature 
gas analysis under the joint direction of 
Moore and H. J. Multer, of Union Oi! 
Company. 

Both bulletins give complete informa- 
tion covering specifications for fractionat- 
ing columns, kettles, heating elements, 
condenser baths, manifolds, manometers, 
receiving bottles and thermocouples. Data 
are also given on annealing temperatures, 
silvering of glass parts, and the degree 
of evacuation necessary for the column 
jackets. 

Operating instructions are outlined which 
include the preparation of the apparatus, 
introduction of the sample, procedure of 
analysis, distillation rates, and the calcu- 
lation and reporting of results. Each 
bulletin, in addition to eight illustrations, 
contains a table of the physical constants 
of the principal natural gas and natural 
gasoline hydrocarbons. Copies of either 
publication are available at $1.00 each, 
postpaid, through the secretary, 1217 As- 
sociated Realty Building, Los Angeles. 


Committee D-2; Petroleum 


Products and Lubricants 


NTERESTING discussions of a num- 
ber of phases of its work took place 
at the meeting of A. S. T. M. Commit- 
tee D-2 on Petroleum Products at its 
meeting in Philadelphia during Commit- 
tee Week, March 4 to 8. 

The activities of the American Petro- 
leum Institute Committee on Viscosity 
Standards and Standardization of Say- 
bolt Viscosimeter Tubes has emphasized 
the necessity of amplifying and clarify- 
ing the text of the Methods of Test for 
Viscosity of Petroleum Products and Lu- 
bricants (D 88-33). Report of the D-2 
Subcommittee V on Viscosity, which rec- 
ommended such revisions, was accepted 
subject to minor changes. 

Subcommittee XXII on Natural Gaso- 
line submitted a revision of Methods 
D 323-32 T on Vapor Pressure of Nat- 
ural Gasoline (Reid Method). The re- 
vision (vapor pressure of motor and nat- 












ural gasoline) increases the scope and ac- 
curacy of the method. The report of the 
subcommittee was accepted. 

The report of the A.P.I. Committee on 
Temperature Measurement was assigned 
to Subcommittee XV on Sampling and 
Gaging. 

Officers of Committee D-2 on Petro- 
leum and Petroleum Products are: 
Chairman: T. A. Boyd, head, Fuel Sec. 
tion, Research Division, General Motors 
Corporation; secretary, R. P. Anderson, 
secretary, Division of Refining, American 
Petroleum Institute. ° 


C. N. G. A. Fall Meeting 


Proceedings Available 


HE California Natural Gasoline As- 

sociation has just published the com- 
plete proceedings of its annual fall meet- 
ing, held November 1, 1934. Reviewing 
the progress of its technical activities, 
the report of the morning session con- 
tains papers by the chairmen of the com- 
mittees on Gasoline Testing, Gas Devia- 
tion, Analytical Fractionation, Absorption 
Oil Testing, Charcoal Testing, and Me- 
tering. The record of the afternoon ses- 
sion contains a paper by Drs. W. N., 
Lacey and B. H. Sage, of the California 
Institute of Technology, on “The Prop- 
erties of Propane”; a discussion of the 
“Practical Aspects of the Paper by Drs. 
Lacey and Sage,” by H. N. Wade, con- 
sulting engineer; “A New Total Heat 
Chart for Propane,” by E. G. Ragatz of 
Union Oil Company; and a closing dis- 
cussion by E. R. Cox, of The Texas 
Company (California) on “The Physical 
Constants of Propane.” 

Printed copies of these proceedings, to- 
gether with a complete stenotyped trans- 
cription of the floor discussion, are avail- 
able to non-members for 50 cents post- 
paid, through the Secretary, 1217 Asso- 
ciated Realty Building, Los Angeles. 


Fuel Consumption at 


Refineries in 1933 


deaminase of Investigations No. 3270, 
dated February, 1935, is available 
through the Section of Publications, 
Bureau of Mines, Washington, D. C, 
“Survey of Fuel Consumption at Re- 
fineries in 1933,” by G. R. Hopkins, 
Acting Chief Economist, Petroleum 
Economics Division of the Bureat. 
This thorough analysis of fuel con- 
sumption trends, including all types of 
refinery fuels, is mailed free upon fe 
quest. Points of prime interest in this 
years’ survey are the increasing use of 
refinery gases to 42.2 percent of total 
heat used, along with decreased con- 
sumption of fuel oil (35.1, percent of 
total heat) natural gas, and petroleum 
coke. 
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TO THE SELECTION OF 


Licensed under Chemical 
Foundation Patents Nos, 
41316817 and 1339378 





~FOR CORROSION- 


AND HEAT-RESISTING SERVICE 


No single analysis of stainless steel can adequately 
and economically serve all the needs of the oil re- 
fining industry. Varying degrees of corrosion and 
differences in operating temperatures call for the ex- 
ercising of judgement in the selection of the correct 
steel for each individual application. 

ENDURO, Republic’s Perfected Stainless and 
Heat-Resisting Steel, is made in many analyses. The 
list at the right describes those that have been found 
most useful in refinery service. Use it as a guide. 

ENDURO is available in many forms—sheets, 
plates, tubes, bars, wire, bolts, nuts, rivets and weld- 
ing rod. These forms permit the fabrication of equip- 
ment having uniform corrosion- and heat-resisting 
properties throughout. 

The experience of Republic’s metallurgical staff 
is at your disposal when knotty problems present 
themselves. Take advantage of this service in the 
interest of economy. 








CENTRAL ALLOY DIVISION... MASSILLON, OHIO 


REPUBLIC STEEL CORPORATION 


GENERAL OFFICES “SiR” YOUNGSTOWN, OHIO 


April, 1935—A Gulf Publishing Company Publication 














Carbon Black Export 
Association Formed 
ARBON BLACK EXPORT, INC. 


formed for the purpose of export- 
ing carbon black has filed papers under 
the Export Trade Act, with the Fed- 
eral Trade Commission. Association 
headquarters will be at 500 Fifth Ave- 
nue, New York. 


C. E. Kayser is president and direc- 
tor of the association; Reid L. Carr is 
secretary and director; F. R. Cantzlaar 
is treasurer; E. V. Gent, assistant 


treasurer; Godfrey L. Cabot, Thomas 
D. Cabot, F. F. Curtze, Oscar Nelson, 
D. P. Haynes, G. A. Williams, R. H. 
Eagles, Hans Huber, T. J. Butler and 
Robert Wishnick, are directors. 


Member companies are, United 
Carbon Company, Charleston, West 
Virginia; Columbian Carbon Company, 
New York; J. M. Huber Corporation, 
New York; Century Carbon Company, 
New York; Panhandle Carbon Com- 
pany, New York; Godfrey L. Cabot, 
Inc., Boston; Texas Carbon Industries, 
Inc., Sayre, Oklahoma, and The Pal- 
mer Carbon Company, Chicago. 
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Specify Super Thick 


CORINCO 


Pure Cork Pipe Covering 








Cold lines carrying tempera- 
tures as low as —60° F. must be 
fully insulated. When covered 
with Super Thick CORINCO 
Cork Pipe Covering, the heavy 
walls of pure cork insulation 
keep cold in and heat out. 
We manufacture CORINCO 
Cork Pipe Covering to meet 
the special requirements of re- 
finery engineers. Write for a 
sample and a copy of Price 
List R-4. 


BeLow ZERO 











CORK INSULATION CO,, INC. 
155 East 44th Street - NEW YORK, N. Y. — Factory-Wilmington, Del. 
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Gasoline Allowable 


For April Announced 


eee national gasoline allowable for 

April was placed at 34,520,000 barrels 
by Oil Administrator Harold L. Ickes, 
authorizing a decrease of 1,340,000 barrels 
for the month from the 35,860,000 barrels 
in March. 

In recommending the allocation, the 
Bureau of Mines and the Petroleum Ad- 
ministrative Board advised Administrator 
Ickes that refinery gasoline inventories 
should be reduced 1,520,000 barrels dur- 
ing April. 








Required 











Allowed Seasonal 
Gasoline Inventory 
District— Production Changes 
Barrels 3arrels 
. Bast Coast -.....:s... Scene — 297,000 
= Appalachian . ....... 1,535,000 —86,000 
3. Indiana-Illinois-Ken- 
ES iin ciaie 640308 5,645,000 —191,000 
4. Oklahoma-Kansas- Mis- 
RNISE 55st ao Ak 6s 5,050,000 —104,000 
5. Texas: 
(a) Inland Texas . 1,908,000 — 166,000 
(b) Texas Gulf Coast. 6,679,000 —200,000 
(c) East Texas ..... Soo. Se 
6. Louisiana-Arkansas: 
(a) Louisiana Gulf Coast 
including Alabama 1,169,000 1,000 
(b) North Louisiana-Ar- 
kansas including 
Mississippi 643,000 —1,000 
7. Rocky Mountain 808,000 — 37,000 
er ere 4,948,000 — 439,000 
34,520,000 —1,520,000 
Total United States demand, 36,040,000 barrels. 








H. WICKENDEN, assistant man- 
ager, development and _ research, 
The International Nickel Company, has 
announced addition to the metallurgical 
staff of Byron B. Morton, formerly plant 
metallurgist at the Baton Rouge refinery 
of Standard Oil Company of Louisiana. 
He will cover the petroleum industries, 
concentrating on problems involving the 
use of nickel alloy steels, nickel 
stainless steels and other alloys 
containing nickel. 


EQ OBERT JACQUEMINET, 
for the Gironde Oil 
France, is spending some time in this 
country in the interest of his company. 


ORAN MILES has 

chemist for the British-American 

Oil Company, at Coutts, Alberta, and has 

accepted a position in Vancouver, British 
Columbia, Canada. 


L. SNYDER, formerly 

superintendent, Humble Oil & Ke- 
fining Company, Baytown, refinery, ac- 
cording to recent announcement by R. E. 
Powell, general superintendent, has be- 
come official representative of the refin- 
ing department to study refining prac- 
tices and to handle contacts with other re- 
fineries. W) W. Reber, who was manager 
of the industrial relations department has 
been appointed assistant chief engineer 
in charge of construction and mechanical 


cast 
irons, 


engineer 


Refineries, 


resigned as 


assistant 
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HEAT TRANSMISSION—William H. Mc- 


dams. 

A comprehensive treatise sponsored by 
the Committee on Heat Transmission, Na- 
tional Research Council, dealing with the 
various fields of heat transmission, based 
on considerable unpublished data as well 
as on a critical examination of the litera- 
ture. Contains authoritative correlations for 
the various important cases of heat transfer 
with 33 examples of the application of the 
recommended relations. Published January, 
1933. Price, $5.00. 





CHEMISTRY AND TECHNOLOGY OF 
CRACKING—A. N. Sachanen and M. D. 
Tilicheyer. 

Published in December, 1932, this book 
is a valuable addition to the library of those 
interested in cracking unit design, construc- 
tion, or operation, or in the general subject 
of the chemistry or cracking. This late work 
covers thoroughly the fundamental features 
of cracking, chemistry of cracking, chemical 
composition of cracked products, proper- 
ties and chemical treatment, the principle 
cracking systems, and includes an excellent 
chapter on the hydrogenation of petroleum 
products. 


Price . 


BUTANE-PROPANE GASES HANDBOOK, 
Volume 2—Arranged and Edited by 
Geo. H. Finley, Editor, Western Gas. 

The second edition of the Butane-Pro- 
pane Gases Handbook, published February, 

1935, is the only work of its kind and 

presents a most thorough treatment of the 

liquefied petroleum gases industry. Con- 
tents: Summary of Developments, Use in 

Internal Combustion Engines, Design and 

Installation of Storage, Supply from Petro- 

leum Refineries, Engineering Data on the 

Lower Olefins, Domestic Appliance Testing 

and Utilization, Competitive Position of the 

Liquefied Gases, Town Plants, Manufacture 

from Natural Gas, and Special Uses. Sup- 

plements and revisions include, Transporta- 
tion, Use with Other Gases, Analysis and 

Testing, Properties of Mixtures, Distribu- 

tion, Bibliography, Central Plant Directory, 

Catalog Section and Buyers Guide. 

NE a ae git ee $5.00 


CHEMICAL REFINING OF PETROLEUM 
—V. A. Kalichevsky and B. A. Stagner. 


This is American Chemical Society Mon- 
ograph No. 63, and is a notable contribu- 
tion to the literature on modern chemical 
treating practice, covering the subject in a 
most comprehensive manner. It fills a def- 
inite need and the reliable information it 
contains will be found invaluable for use in 
every refinery. 


Price . 


BOOKS ON PETROLEUM AND REFINING 


THE CATALYTIC OXIDATION OF OR- 
GANIC COMPOUNDS IN THE VA- 
POR PHASE—L. F. Marek and Dorothy 
A. Hahn. 


The latest work on Oxidation brings the 
data down to 1932, comprehensively cover- 
ing the literature dealing with oxidation 
processes. Contents: Catalysis, Catalytic 
Decomposition of Alcohols, Oxidation of 
Alcohols to Aldehydes and Acids, Reactions 
Involved in the Synthesis of Hydrocarbons 
and Alcohols from Water Gas, Oxidation of 
Methanol from Formaldehyde, Oxidation of 
the Gaseous paraffin Hydrocarbons, Oxida- 
tion and Hydration of Olefins and Acetylene, 
Oxidation of Petroleum Oils, Production of 
Hydrogen from Methane, Surface Combus- 
tion, Knocking in Internal Combustion En- 
gines, Oxidation of Benzene, its Derivatives, 
Naphthalene Anthracene and Miscellaneous 
Polynuclear Compounds, Apparatus. 


Price 





LUBRICATING GREASES—E. N. Klemgard. 


Practical and scientific data on the man- 
ufacture and use of lubricating greases, 
chemical analysis of many commercial lu- 
bricants, abstracts from important patents, 
formulas and processes for grease produc- 
tion. Contents: Manufacture of Cup 
Greases, Uses, Tests, Analysis and Patents; 
Soda Base, Mixed Soda-Lime, Sett, Lead 
Base and Miscellaneous Greases and Com- 
pounded Oils; Mechanical Mixtures and the 
Trend in Grease Research. 


Price . 





THE SCIENTIFIC PRINCIPLES OF PE- 
TROLEUM TECHNOLOGY—Dr. Leo 
Gurwitsch and Harold Moore, 1932 re- 
vised edition. 

The original translation of Gurwitsh’s sec- 
ond edition (1925) appeared in 1926, and in 
response to a wide appeal the preparation of 
a second edition was undertaken by Harold 
Moore and C. I. Kelly, to include data on 
technical and scientific work on petroleum 
to 1932. The well known standard reference 
work is the most comprehensive treatment 
of petroleum technology now available. 

Price . 





CHEMISTRY OF PETROLEUM DERIVA- 
TIVES—Carleton Ellis. 


This book, published in May, 1934, is 
styled by reviewers as a most excellent ref- 
erence work, and a monumental text book 
in the field of organic chemistry, with spe- 
cial elaboration of derivatives of aliphatic, 
naphthene, and unsaturated hydrocarbons 
isolated from petroleum, and is the most up- 
to-date book on this important subject. The 
book with its 1285 pages is encyclopedic in 
scope, a veritable mine of information for 
those engaged in utilization of natural gas 
and petroleum and their chemical derivatives. 


Price . 


AVAILABLE AT PRICES SHOWN 


GULF PUBLISHING COMPANY 


HOUSTON, 


P. O. Box 2811 
TEXAS, 


U. $. 


CHEMICAL ENGINEERING, UNIT PROC. 
ESSES AND PRINCIPLES—Edited by 
John C. Olsen. 

A broad practical treatment of unit pro- 
cesses, selection of best type of equipment 
for the particular process. Includes the fol- 
lowing chapters: Heat and Power, Flow of 

Heat, Evaporation, Principles of Fractional 

Distillation, Steam Distillation, Dry Distilla- 

tion and By-Product Recovery, Filtration, 

Drying, Electric Heating, Catalytic Heating, 

Absorption of Gases, Electrolysis, Separation 

of Solids and Liquids from Gases, Materials, 

of Construction, Cost, Financing and Lo- 
cation. 
Price 





ELEMENTS OF CHEMICAL ENGINEER- 
ING—W. L. Badger and W. L. McCabe. 
A valuable tool for the refinery and nat- 
ural gasoline plant engineer, providing a 
simple approach to the unit operations of 
chemical engineering. Based on the film 
concept and unusual classification of unit 
operations has been adopted. Introduction 
by Dr. Arthur D. Little. Chapters—General 
Considerations, Flow of Fluids, Transporta- 
tion of Fluids, Flow of Heat, Evaporation, 
General Mechanism of Diffusion Processes, 
Humidity and Air Conditioning, Drying, 
Distillation, Gas Absorption, Extraction, 
Crystallization, Filtration, Mixing, Crushing 
and Grinding, Size Separation, Conveying 
and Weighing. 
PRIOR. 4 S8bs i iekcecccbhebetes $5.00 





HANDBOOK OF PETROLEUM ASPHALT 
AND NATURAL GAS, Revised Edition 
Bulletin 25, Kansas City Testing Labcra- 
tory—Dr. Roy Cross. ; 

This well known handbook was revised in 

1931 and increased to 865 pages. Material 

incorporated in the first edition of Bulletin 

25 was brought down to date. The follow- 

ing is included: Economics of Gasoline, 

Transportation Storage and Gaging, Prop- 

erties of Crude Petroleum, Refining and 

Cracking of-Petroleum, Properties of Refin- 

ing Petroleum, Fuel Oil, Oil Shale, Asphalt, 

Natural Gas, Methods of Analysis, Tables, 

Patents and Publications. Well illustrated 

by graphs, charts and photographs, and re- 

plete with valuable tabulations. .. 
Price 





ELEMENTS OF FRACTIONAL DISTILLA- 
TION—Clark Shove Robinson. 

Explains principles of distillation simply 
and accurately according to best ideas of 
physical chemistry and chemical engineering. 
Contents—The Phase Rule, One Component 


System, Two Component System, More 
Complex. Systems. The Gas Laws, Solu- 
tions, Simple Distillation, Fractionation, 


Rate of Fractionation, Discontinuous Distil- 
lation, Design of Continuous Still, The 
Fractionating Columns, The Condenser, Ac- 
cessories, Continuous Distillation, Ammonia, 
Benzolized Wash Oil, Mehyl Alcohol, Ethyl 
Alcohol. 
Price . 
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work. T. W. Moore has succeeded Reber 
as manager of the industrial relations de- 
partment. James Harrop, of the technical 
service department has succeeded M. L. 
Snyder as assistant superintendent. Smith 
D. Turner has taken over Mr. Harrops 
work in the technical service department. 
Rand Dyer has been transferred from the 
industrial relations department at Bay- 
town to the Houston office. R. S. Clark 
has been appointed assistant to O. E. 
Voss, chief engineer, at the Houston of- 
fice. M. J. Mattenhemer succeeds R. S. 
Clark as assistant to J. L. Finley, manager 
of the refining department, Houston. 


ILLIAM F. LOWE, secretary of the 
Natural Gasoline Association of 
America, left Tulsa, March 10, for Wash- 
ington, D. C. In returning he will visit 
Chicago and Ann Arbor, Michigan, in the 
work of completing plans for the annual 
convention of the association, May 1-3. 


LVIN A. BURTON has received the 
Ph.D. degree from the University of 
Illinois and has accepted a position in the 
Research and Development Department 
of the Standard Oil Company of Califor- 
nia, Richmond. 








“Because my own Purchasing Records prove 


Kinney Pumps cost less in the long run. 


/ 


“And when | say long run | mean long run for we have Kinneys in our 


refinery which have been in service from ten to fifteen years and their 


total cost (i.e. first cost plus repairs) is almost ridiculously small." 


This sentiment, gathered from talks with purchasing officials in re- 


finéries all over the country is echoed in foreign fields and in tanker 


circles as well. 


New Bulletin |! contains worthwhile pump information, write now for 


one of the first copies off the press, addressing the nearest office. 


x KINNEY , 


MANUFACTURING CO. 
3539 WASHINGTON STREET, BOSTON, MASSACHUSETTS 


NEW YORK: 30 Church Street 
CHICAGO: 1202 Buckingham Building 


PHILADELPHIA: 725 Commercial Trust Building 


KANSAS CITY: 517 Finance Building 


LOS ANGELES: 1333 Santa Fe Avenue 
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Gulf Coast Refineries Are 
Rehabilitating Equipment 


 Baiitetcdanty and _ rehabilitation 

work, in progress and planned, for 
oil refineries on the Texas Gulf Coast, 
will involve expenditures of several mil- 
lions of dollars. 


Two outstanding projects will be those 
of The Texas Company at Port Arthur 
and of the Pan American Refining Cor- 
poration (Standard Oil Company (Indi- 
ana) subsidiary) at Texas City. 

It is reported that The Texas Company 
contemplates spending around $3,000,000 
on its refinery at Port Arthur. Of that 
total, about one third will go into installa- 
tion of a solvent refining plant for lubri- 
cating oils, it is indicated. The remainder 
will represent general modernization and 
rehabilitation work. 

Pan American Refining Corporation, it 
is understood, will double the capacity of 
its relatively new refinery at Texas City, 
which at present can process about 30,000 
barrels of crude daily. The plans con- 
template increasing the capacity through 
installation of another combination crack- 
ing and distillation unit. 


Eastern States Petroleum Company of 
New York, has leased and will begin op- 
erating the plant of Deepwater Oil Re- 
fineries, on the Houston ship channel. 
The Eastern States concern is a large 
fuel oil and furnace oil distributor in the 
New York area. Hitherto the Cullinan 
interests have been running crude for the 
company at Houston. 


Petroleum Conversion Corporation of 
New York is planning to rehabilitate its 
plant at Texas City into a 2000-barrel per 
day refinery. The plant has been idle for 
about 10 years. 

Gulf refining Company at Port Arthur 
is planning to begin important moderniza- 
tion work in various departments and re- 
ports are current that construction work 
will begin on a new modern solvent re- 
fining system soon. Contracts for 14 new 
pressure tanks have recently been placed. 

Shell Petroleum Corporation is likewise 
reported planning important improvements 
involving an expenditure of around $200,- 
000 at its Houston plant. Sinclair Refin- 
ing Company also at Houston is reported 
contemplating some major improvements 
and additions. Humble Oil & Refining 
Company, at the Baytown refinery, has 
been investigating various solvent refining 
and solvent extraction processes with a 
view to enlarging the lubricating oil man- 
ufacturing department. 


F. CEREGHINO, superintendent 
of refineries for Shamrock Oil & 
Gas Company, has recovered from injuries 
sustained in an automobile wreck last 
fall and is again on active duty. 
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Y PLANT ACTIVITIES VY 


Torbanite Plant: The South African 
Torbanite Mining and Refining Com- 
pany, in which British Burmah Petro- 
Jeum Company, Ltd., is reported to hold 
a one third interest, has been organ- 
ized with capital of 750,000 pounds and 
proposes to work extensive torbanite 
deposits in South Africa, and will erect 
a plant in the Ermelo district near 
Johannesburgh, for oil distillation and 
refining. It is reported that two low 
temperature distillation retorts, 150 
tons per day capacity, have been or- 
dered. 


Carbon Black: United Carbon Com- 
pany, Monroe, Louisiana, has acquired 
properties in the Monroe and Richland 
gas fields, and plans additions to the car- 
bon black plants and natural gas develop- 
ments. Estimated cost will exceed 
$100,000. 


Gasoline Plant: United Gas Public 
Service Company at Myrtis, Louisiana, 
adjacent to its original plant there, is 
building a new line pressure absorption 
natural gasoline plant. 


Refining 
refinery, 


American 
Corporation, City, 
again reported planning double capac- 
ity of the 30,000-barrel plant through 
erection of new combination skimming 


Enlarge: Pan 
Texas 


and cracking unit. 


Solvent Plant: The Texas Company, 
Port Arthur, and other plants, contem- 
plates spending around $3,000,000 in the 
near future on improvements. Approxi- 
mately one third of this will go for a 
new solvent refining unit for produc- 
tion of improved lubricating oils. 


Lease: Eastern States Petroleum 
Company, New York and Houston, has 
leased and will begin operating the 
plant of Deepwater Oil Refineries on 
the Houston ship channel. 


Rebuild: Petroleum Conversion Cor- 
poration, New York, is reported plan- 
ning reconstruction and modernization 
of the Texas City plant, which has 
been idie for several years. 


Solvent Plant: Gulf Refining Com- 
pany, Port Arthur, is reported planning 
to begin important modernization work 
im various departments, and is to erect 
a new solvent refining plant for pro- 
duction of new lubricating oils. 


Improvements: Shell Petroleum Cor- 
poration at Houston is reported plan- 
ning important improvements involv- 
ing expenditures of around $200,000, in- 
cluding this work in the general en- 
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largement and improvement program 
affecting all of its manufacturing fa- 
cilities. 


Gasoline Pipe Line: Cimarron Valley 
Pipe Line Company, affiliated with 
Champlin Refining Company, Enid, 
Oklahoma, is to build a 250-mile gaso- 
line pipe line to Superior, Nebraska. 
Size 6%-inch seamless welded line, 
with pump stations at Enin and Hutch- 
inson, Kansas. 


Oil Storage: White Star Division of 
the Socony-Vacuum Oil Corporation 
at Muskegon, Michigan, is erecting a 
new $175,000 oil handling plant. Don 
Glass, engineer in charge. Plant in- 
cludes warehouse, pump house, office,. 
pipe line, wharf and tankage. 


Enlarge: Bell Refining Company, 
Calgary, Alberta, Canada, double capacity 
of its refinery to 1500 barrels, through in- 
stallation of semi-cracking unit and 
other distillation facilities, including 
tankage. 


Refinery: Marmac Oil Company, H. 
Eadwrad Swift, president, Winnipeg, 
Manitoba, Canada, contemplates con- 
struction of a refinery at estimated 
cost of $50,000. 


Improvements: Standard Oil Com- 
pany of California, Richmond, plans to 
reconstruct several pressure stills at the 
Richmond plant, at reported estimated 
cost of $200,000. 


Refinery: Consumers Refineries Co- 
Operative Association, Regina, Saskat- 
chewan, Canada, is reported to have 
awarded contract to North West Iron 
Works, Regina, for construction of 
$40,000 refinery. 


Refinery: Asiatic Petroleum Com- 
pany, with refining project in Java, 
East Indies, contract to Arthur G. Mc- 
Kee & Company and contractors have 
taken 175 tons steel plates, shapes and 
bars. 


Tankage: Royal Petroleum Com- 
pany, Sewaren, New Jersey, has let 
contract to Chicago Bridge & Iron 
Works, for three 55,000-barrel tanks, 
involving 610 tons steel. 


Refinery: The Shell Company, of 
Palestine, controlled by Consolidated 
Petroleum Company (Anglo Persian 
Oil Company and Asiatic Petroleum 
Company) is erecting a refinery at 
Haifa, Palestine, on the terminus of 
the Iraq pipe line’s southern branch. 
Capacity 180,000 tons per year. 


Refinery: Societa per 1’Industria 
Chimica Minereria Anon, Italiano (Cispa- 
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Would you like to KNOW 
that fire could not spread 
through your plant? Today 
LUX extinguishers protect 
many bulk plants, refineries 
and tank trucks. Firecannot 
spread because, even in a 
high wind, LUX gas will in- 
stantly extinguish flaming 
oil or gasoline under condi- 
tions against which other 
extinguishers are powerless 
—and LUX is clean, non- 
corrosive and harmless. 

For complete information 
write Dept. R-4, Walter 
Kidde and Company, Inc., 
60WestSt., Bloomfield, N. J. 


jie Effective Fire Protection for 





» Refineries Bulk Plants Trucks 











dana) Via E. De Amicis, 47, Milan, 
Italy, is reported applying for conces- 
sions to build two refineries, one with 
reported capacity of 700,000 barrels 
per year, and both to be Bossich crack- 
ing units. Propose refining Albanian 
crude. Herr Bender, technical man- 
ager, was formerly with Bossich Com- 
pany, Germany, during development of 
the Bossich cracking process. 
Refinery: Dent, Ltd., Vancouver, 
British Columbia, Canada, recently or- 
ganized has purchased 40-acre site on 
Burrard Inlet and proposes construc- 


tion of a $250,000 refinery, to start con- 
struction early fall, 1935. 

Purchase: Great West Refining 
Company, Regina, Saskatchewan, Can- 
ada, has purchased a 500-barrel refin- 
ery at Collins, Montana, and is moving 
plant to Yorkton, Saskatchewan, to en- 
P. M. Withers, 
vice president, in charge of plant. 

Crude Unit: Texas Oil Products 
Company, Gladewater, Texas, has com- 
pleted construction of a new crude 
skimming unit. Reported capacity of 


large to 1000 barrels. 


this plant is now 3500 barrels daily. 








paper. 


First Choice: 
THE REFINER 


It is no “‘accident” that the men who are most 
interested in developments in the Refining Division 
of the oil industry should subscribe to THE RE- 
FINER in greater numbers than to any other oil 


It is a Refining paper—a specialized paper for 
men in a specialized field. Each issue is a record of 
achievement in the industry. Each issue also brings 
you the advertising of more refinery equipment 
and service concerns than can be found in any 


other paper. It is First Choice among a majority 
of the leaders in this field. 











Renew your subscription promptly. 








The Refiner = First in its Field 
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Cracking Unit: Lone Star Refinery 
Company (Trinity refinery) lade- 
water, Texas, has completed construc- 
tion of a new cracking unit. Plant ca- 
pacity now reported at 6000 barrels. 

Improvements: Acme Refining Com- 
pany, Gladewater, Texas, has com- 
pleted enlarging capacity and addition 
of new bubble tower, increasing ca- 
pacity to 2000 barrels per day. 

Cracking Unit: Shell Petroleum 
Corporation is to erect a new cracking 
unit at Wood River, Illinois. Late re- 
ports indicate contracts for 180 tons 
of steel for this purpose, pending. 

Cracking Unit: The Atlantic Refin- 
ing Company, Philadelphia, is reported 
planning erection of new cracking fa- 
cilities. Late reports state 
for 150 tons of steel pending. 

Gasoline Plant: Eason Oil Company, 
Enid, Oklahoma, is increasing capacity 


contract 


of its gasoline plant in the Crescent 
pool, western Logan County, by addi- 
tion of two 265-horsepower twins and 
one 80-horsepower single compressor 
units. 

Refiner: Fern Oil Company, Ther- 
mopolis, Wyoming, is enlarging capac- 
ity of the recently constructed refin- 
ery from 2500 to 7500 barrels per day. 
New distillation units and three new 
100-horsepower boilers are being in- 
stalled. 


Gasoline Consumption 
Approached 1931 Record 


een consumption in the United 
3 States in 1934 amounted to 16,617,- 
050,000 gallons, according to preliminary 
figures prepared by the American Petro- 
leum Institute. This is within 5,000,000 
gallons of the all-time high for consump- 
tion established in 1931, when 16,621,104,- 
000 gallons were used. 

There was an increase of 1,178,726,000 
gallons, or 7.63 percent in the amount of 
motor fuel consumed over the previous 
year of 1933, every state in the Union 
showing an increase, although the Dis- 
trict of Columbia recorded a drop. 

Baird H. Markham, director of the 
American Petroleum Industries Commit- 
tee of the Institute, attributes a part of 
the increase registered to better gasoline 
tax enforcement on the part of the states, 
since only the gallonage taxed is recorded. 

New York motorists consumed more 
gasoline than those of any other state, 4 
total of 1,577,019,000 gallons. The next 
largest amounts of gasoline were com 
sumed in California, Pennsylvania, and 
Illinois. 
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P. & C. Committee 
Re-Elects Officers 


HE Planning and Coordination Com- 

mittee elected officers for the period 
from March 16, to June 16, 1935, at its 
meeting Tuesday, March 12. The com- 
mittee made no changes in its officers. 
They are: J. D. Collett, chairman; Henry 
M. Dawes, treasurer; Fred A. Van Co- 
yern, assistant treasurer; Irwin Lamp, 
secretary, and John M. Cameron, assist- 
ant secretary. 





ROSSINI, of 


Standards, 


D* FREDERICK D. 
National Bureau of 
Washington, D. C., has been appointed 
director of the American Petroleum In- 
stitute Research Project 6 on the Isola- 
tion and Identification of Hydrocarbons 
in Petroleum. This project was formerly 
directed by the late Dr. E. W. Washburn. 


. G. PETERKIN, JR., formerly de- 
velopment Atlantic 
Refining Conipany, has become a member 
of the technical staff of Rohm & Haas 
with headquarters in Phila- 


engineer, The 
Company, 
delphia. 


. G. SCHARMAN is on temporary 
assignment with the International 


Hydro Engineering Company at The 
Hague. His permanent position is that 


of chemical engineer with the Standard 
Oil Company of Lotisiana at Baton 


Rouge. 


MORY M. SKINNER, chief engineer, 
Rock Island Refining Company, 
Duncan, Oklahoma, for the past four 
years, has accepted a position with the 


EMORY M. SKINNER 
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White Eagle Division, Socony-Vacuum 
Oil Corporation, at Augusta, Kansas, 
where he 1s process engineer. He re- 
ceived his Bachelor of Science degree in 
Chemical Engineering from Oklahoma 
A..& M. in 1925, and his Ph.D. in chemical 
engineering from University of Michigan 
in 1928. His former connections in the 
industry included, research laboratory, 
Pierce Petroleum Corporation, Sand 
Springs, Oklahoma; Natural Gasoline De- 
partment, Skelly Oil Company, and Di- 
rector of Research, Smith Engineering 
Company, Kansas City, Kansas, 1928 to 
1931. From here he went with Rock 
Island Refining Company. 








C. E. Townsend to Head 


Fire Prevention Committee 


E. HAYLETT, chairman of the 
American Petroleum _ Institute’s 
Central Committee on Refinery Tech- 
nology, has appointed C. E. Townsend, 
Sun Oil Company, Philadelphia, chairman 
of the Institute’s Committee on Fire Pre- 
vention in Refineries. D, V. Stroop, 
American Petroleum Institute, New York, 
remains secretary. 
Others appointed by Mr. Haylett to 
the committee for 1935 include: 
M. B. Anfenger, Standard Oil Com- 
pany of California, San Francisco; C. 
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NEED THIS CATALOG 


"Here is a catalog that IS a 
catalog!" 

That is what a prominent Cali- 
fornia petroleum engineer said 
after examining the new S. & J. 
STORAGE TANK EQUIPMENT 
catalog. 

This new book was prepared for 
petroleum engineers by mechan- 
ical engineers who know exactly 
the type of information that tech- 
nical men want in a catalog. It is 
not full of pretty pictures but is 
replete with blue print i!lustrations 


SHAND & JURS CO. 


of the most complete line of stor- 
age tank equipment on the market. 


The descriptions follow the blue 
prints closely, covering material 
specifications, details of construc- 
tion, and much pertinent engineer- 
ing data graphically presented. 
This new catalog deserves a place 
in the library of every petroleum 
engineer who wishes to keep 
abreast of the rapid advances and 
refinements in petroleum storage 
tank equipment. 


Write today for a copy of 
Catalog -No. 52-B. 


BERKELEY 
CALIFORNIA 


“SHAN D&B UR S. 
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H. Bunn, Jr., Standard Oil Development 
Company, Elizabeth; H. W. Camp, Em- 
pire Oil & Refining Company, Tulsa; C. 
J. Cutting, The Atlantic Refining Com- 
pany, Philadelphia; James H. Herbert, 
The Standard Oi Company (Ohio), 
Cleveland; Wm. Hildebrandt, The Bar- 
tles-Maguire Oil Company, East Chicago, 
Ind.; Harold M. Hoe, Gulf Refining 
Company, Pittsburgh; W. W. Lowe, H. 
L. Doherty &° Company, New York; 
Walter Miller, Continental Oil Company, 
Ponca City; B. A. Moeller, General Pe- 
troleum Corporation of California, Ver- 
non; C. J. Nobmann, Shell Oil Company, 
San Francisco; C. D. Norris, The Texas 
Company, New York; G. F. Prussing, 
Union Oil Company of California, Los 
Angeles; E. D. Seymour, Socony-Vacuum 
Oil Company, New York; C. W. Smith, 
Standard Oil Company (Indiana), Chi- 
cago; D. E. Sullivan, The Pure Oil Com- 
pany, Chicago; T. D. Tifft, Sinclair Re- 
fining Company, New York; and H. J. 
Wilson, ~ Associated Oil Company, San 
Francisco. 


fy LSERT G. LOOMIS has resigned as 
advisory fellow, Mellon Institute of 
Industrial Research, and chief chemist, 
Gulf Research and Development Corpora- 
tion, to become research director of Co- 
lumbia Chemical Division, Pittsburgh 
Plate Glass Company, Barberton, Ohio. 





For smoother plant opera- 
tion and lower maintenance 
costs this year and many 
years to come, look into 
K&M pressure and flow con- 
trol apparatus—and K&M 
service. 


A competent staff of en- 
gimeers at your service — an 
accepted line of dependable 
equipment. 


Write for Bulletins. 


KIELEY & MUELLER, Inc. 


Main Office and Warehouse: 
34 W. 13th St., New York, N. Y. 


Factory: Newark, N. J. 
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PRESSURE ano FLOW 
CONTROL APPARATUS 


Pressure Regulating Valves 
Air Pilot Operated Valves 
Balanced Valves 

Back Pressure Valves 
Pump Governors 

Steam Traps 

Liquid Level Controllers 




















p® R. P. ANDERSON, secretary. of 
the Committee on Testing Methods 
and Specifications of the Division of Re- 
fining of the American Petroleum Insti- 
tute has announced the resignation of A. 
R. Lange, Swan-Finch Corporation, from 
membership on that committee. 


Stainless Iron As 


Valve Trim Material 
(j= of the satisfactory materials for 
valve trim and seats subjected to 
high temperatures and pressures is a low 
carbon stainless iron, containing around 
12 percent chromium, according to a cor- 
respondent. This material, it is said, has 
excellent resistance to corrosion under 
conditions of service encountered in pow- 
er piping, as well as being unaffected by 
sulfur bearing oils under conditions of 
cracking service in refineries. It has good 
resistance to wire drawing by steam. Be- 
ing susceptible to heat treatment, it can 
be hardened to a degree which resists 
indentation or scoring by foreign matter. 
When properly hardened it has all the 
qualifications for a good seat material 
When used in combination with copper- 
nickel-tin and cobalt-chromium-tungsten 
alloys, it is said to make an excellent ma- 
terial for power plant and refinery service. 


Chapman Valve Opens 


Houston District Office 


The’ Chapman Valve Manufacturing 
Company, Indian Orchard, Massachusetts, 
has opened a branch sales office in Hous- 
ton, to serve the Gulf Coast region, in 
charge of Robert F. Maher, with offices 
at 1507 Petroleum Building. Mr. Maher 
will handle sales on Chapman Valves in 
this district to both the refining and pro- 
duction branches of the industry. 
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Crucible Steel Company 
Forms Petroleum Division 
Pees eci Steel Company of Amer- 


ica has announced the formation of 
a petroleum division to handle the sale of 
all steels used in the production, refining, 
and marketing divisions of the petroleum 
industry, as well as to the equipment 
manufacturers. 

W. George Johnson has been appointed 
manager of the petroleum division, and 
will operate from the general office of 
Crucible Steel Company of America lo- 
cated in the Chrysler Building, New York 
City. 


ay 


W. GEORGE JOHNSON 


Mr. Johnson has been with Crucible 
Steel Company for several years serving 
as sales metallurgist confining a greater 
part of his activities to the introduction 
and sale of the corrosion resistant, heat 
resistant, and high strength alloys, par- 
ticularly to the petroleum industry. 

With a division devoted exclusively to 
the development, sales, and servicing of 
the many steels used by the oil industry 
direct and through the equipment manv- 
facturers, and with a personnel augment- 
ing the regular sales force throughout the 
country, it is expected that better coopera- 
tion and results will be obtained for all 
concerned. 


H. STILLMAN, formerly with 

Girdler Corporation, Louisville, Ken- 

tucky, is with Gulf Oil Corporation, Pitts- 
burgh. 


D: F. JURGENSON, JR., has been ap- 

pointed chemist in the research and 
development laboratory of The Pure Oil 
Company, and is stationed at Winnetka, 
Illinois. 
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BUSINESS NOTES 











gece Jointless Firebrick Com- 
pany, Chicago, announces that Boiler 
Engineering Company, Newark, N. J., for- 
mer builders of Beco-Turner baffle walls 
for furnaces, has discontinued business 
and that in the future the Beco-Turner 
baffles will be installed by this company. 
The engineering and installation person- 
nel of Boiler Engineering Company has 
been added to the Plibrico boiler setting 
department. 


. T. DINWIDDIES has resigned as 
maanger of the refractories division 
of The M. W. Kellogg Company, New 
York, to become vice president of Re- 
fractory & Engineering Corporation, 381 
Fourth Ave., New York. In this position 
he is in charge of sales of the company’s 
complete lines of refractory cements and 
insulations. 


. G. KOENIG, southwestern manager 

for C. J. Tagliabue Manufacturing 
Company, Brooklyn, N. Y., is located in 
the newly opened branch office at 1916 
Jackson Street, Dallas, Texas. This 
branch takes the place of the company’s 
Shreveport, Louisiana, office, which has 
been closed. 


HE Eagle-Picher Sales Company has 

opened a completely equipped insula- 
tion divisional headquarters in the Temple 
Bar Building, Main and Court Streets, 
Cincinnati, Ohio, and announces the fol- 
lowing personnel: M. J. Washburn, di- 
vision manager, G. V. Blatz, contract de- 
partment manager, G. P. Diers, staff engi- 
neer, and Albert Loring, consulting engi- 
neer. 


TRATFORD Engineering Corporation 

announces opening of offices at 1414 
Dierks Building, Kansas City, Missouri. 
The concern will specialize in the design 
and construction of the Stratford Acid 
Treating System. C. W. Stratford is 
president of the corporation and J. A. 
Altshuler, vice president. 


HE Laclede Christy Clay Products 

Company, with main offices and plants 
in St. Louis, Missouri, announces removal 
of its Chicago district sales office to its 
new headquarters and warehouse at 4452 
West Fifth Ave., Chicago. H. R. Miller, 
long associated with the company in a 
Managerial capacity, both in St. Louis and 
Chicago, will remain as district manager. 


. E. MASKAT has accepted an appoint- 
ment with Gulf Oil Corporation. He 
will be located at Pittsburgh. 


STUDY THIS DIAGRAM 


THE KEY TO LOWER 


In the production of low pour test oils 
York Booster Compression and the York 
Patented Ammonia Liquid Recirculating 
System offer the following operating 
characteristics. 


@ Maximum flexibility and economy 
in compression plants with two tem- 
perature loads. 

@ Lower temperatures in the absorp- 
tion plant which may be limited in that 
respect by existing water temperatures. 
@ Constant temperatures and pressures 
throughout the entire chilling surface 
...a feature exclusive with York. 

@ Absence of static pressure in chillers 
with the result that each stage operates 
at the highest ammonia pressure 
possible for the desired temperature. 





CHILLING COSTS 


@ Satisfactory elimination of oil from 
booster discharge, avoiding contami- 
nation of absorption machine. 


@ Each square ‘foot of evaporating sur- 
face is kept uniformly wetted with liq- 
uid ammonia and its efficiency is main- 
tained by constant elimination of any 
oil carried over from compression side, 


York Booster Compression and the York 
Patented Ammonia Liquid Recirculating 
System have accomplished savings of from 
15 to 25% in horsepower with oil tem- 
peratures as low as minus 60 degrees F. 
It will pay to get the facts from the nearest 
of York's 71 direct factory branches. 
Bulletin 32164 is yours for the asking. 


YORK ICE MACHINERY CORPORATION, 
YORK, PENNSYLVANIA 


YORK REFRIGERATION 


ABSORPTION & COMPRESSION 
Efficient application for all types of solvent processing 











PETROLEUM DICTIONARY 
By HOLLIS P. PORTER 


Member of American Society of Mechanical Engineers, 
American Petroleum Institute. 


This work grew out of a demand for some source 
of definition for the terms used by the petroleum in- 
dustry. It contains 3,000 definitions of words used 
constantly by all phases of the petroleum industry. It 
was published early in 1931 and has found its way 
into engineering departments, legal departments and 
land departments of producing concerns, as well as to 
the desks of executives of the petroleum . industry. 

Manufacturers also find it valuable for reference. 
Advertising agencies find it a valuable addition to the 
library. 

234 Pages, 6 x 9, cloth bound, Price Postpaid, $3.00 
Send order to 





THE GULF PUBLISHING CO., P. O. Box 2811, Houston - 
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Are Welding Generators 
Thaw Frozen Pipes 


UT of the winter season just passed 

comes experience indicating another 
use for the portable arc-welding gen- 
erator. These can be used advantageously 
in thawing frozen pipes, particularly when 
the water pipes are under ground or 
otherwise inaccessible. The leads from 
the generator are connected to the pipe 
so as to include the frozen section in 
the electrical circuit, and as the voltage 
is adusted to provide a heavy current, the 
ice is melted. A user reports that 250 
amperes will thaw a three quarter-inch 
pipe 300 feet long in from three to 10 
minutes; a three-inch pipe 100 feet long 
will require nearly an hour with a cur- 
rent of about 500 amperes. Voltages vary 
widely, usually between 10 and 50 volts, 
depending upon the resistance of the pipe. 
Because of their special electrical charac- 
teristics, arc welding generators are capa- 
ble of delivering heavy currents at low 
voltages. 


Mixing Valve 


Adjustment 
FTEN engineers and operators of 


compressor stations with engines hav- 
ing the fuel mixing valve 
placed above the intake valve, find them- 
selves in difficulty because a previous op- 
erator changed the mixture and failed to 
tell the relieving operator what he had 
done. To eliminate such difficulties, D. 
H. Toler, compressor station superintend- 
ent, Industrial Fuel Supply Company, Los 
Angeles, conceived the idea of calibrating 
each mixing valve to secure best results 
from a given amount of fuel and air, 


adjustment 


and to make-a permanent record of the 
results of his study. 

Each mixing valve is marked by the 
manufacturer by horizontal lines around 
the adjusting wheel stem, placed to cor- 
respond to the threads cut on the valve 
stem. The horizontal lines are numbered 
10, 20, 30 and so on, from top to bottom. 
These reference numbers are not stamped 
on the stem because there is always one 
or more of the threads showing when the 
engine is in operation. A reference point 
was stamped on the valve bonnet, op- 
posite the lock screw handle in the form 
of an arrow with the point toward the 
valve. 

Ten vertical lines were then made on 
the valve stem, spaced equally around the 
circumference, with reference figures 


stamped on them from 1 to 10. The ad- 
justing wheel stem is threaded with eight 


52a 





INCE the starting of this de- 

partment in February, The 
Refiner has received valuable 
comment, suggestions and con- 
tributions. Where original such 
items are paid for at the usual 
space rates. Contributions are 
welcome and should be accom- 
panied, where feasible, by a 
photograph or drawing of such 
nature that others in the indus- 
try can apply such ideas to their 
own plants. 








threads per inch. The horizontal lines 
were placed an eighth-inch apart, so that 
one complete revolution of the hand wheel 
moves the mixing valve an eighth-inch 
and either exposes or conceals on hori- 
zontal reference line. Moving the whee! 
one tenth revolution, or one division on 
the vertical scale, raises or lowers the 
mixing valve 1/80-inch, which provides 
a micrometer adjustment on the mixing 
valve. 

After all the engines were so calibrated, 
a chart was prepared showing the re- 
quired «setting on each mixing valve, 
which provides a permanent record and 
reference for the operator to use in the 
event the setting is changed for any rea- 
son, as in overhauling or cleaning. When 
an engine is replaced in service the op- 
erator refers to the chart and takes the 
numbers corresponding to that particular 
engine and sets the mixing valve adjust- 
ment to that setting which experience has 
If the 
overhauled, valves 
ground, new rings and cylinder sleeve in- 
stalled, and the fuel mixture setting must 
be changed, then a new reference figure 
for the new setting is made on the chart, 
superseding the one previously made. 


shown provides the best mixture. 


engine has_ been 





Maintaining 
Cement Floors 


EMENT floors and aisles in various 
refinery departments often tend to 
crumble under conditions where _ stee| 
wheeled trucks are employed. Such floors 
may be transformed into a granite-like 
substance, taking on a polished appear- 
ance like flint, by treating them with 
magnesium fluosilicate. First free the sur- 
face of oil, grease, paint, etc. Then ap- 
ply the liquid which is prepared by dis- 
solving 2% pounds of magnesium silico- 
fluoride in one gallon of hot or cold 
water. 

First apply the solution of one part 
solution and two parts water. The next 
application is one part. solution and one 
part water. The third application is the 
straight solution as originally mixed. The 
chemical can be obtained from chemical 
supply houses. It not only hardens, water 
proofs and dust proofs the surface of the 
cement but fills the pores, thus reducing 
porosity. Floors and walkways treated 
in this manner may be enameled or paint- 
ed with oil paint. 


Use of Nickel 
In Refineries 
FEW years back few 


ventured to 


would have 
assert that refineries 
would become important to metal fabri- 
cators, manufacturers, and similar busi- 
nesses from the standpoint of developing 
into an outlet for nickel. Yet, in the re- 
finery, one of the important developments 
during 1934 was the adoption of welded 
nickel steel for pressure vessels used in 
some of the dewaxing processes. The ex- 
tremely low temperatures 
down to 75°F. below zero, embrittled 
ordinary steels, but it was found that 


encountered, 





Mixing valve adjustments on which new reference marks have been made to 
enable the operator to set the engine to produce the most power 
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nickel steels could retain their strength 
and toughness. From the installations 
made during the past year and interest 
shown by other companies, it appears that 


ious an important field for nickel steels has 
| to opened up. And, among other uses for 
tel nickel alloys in refineries are the nickel- 
OFS aluminum-bronze condenser tubes and 
like nickel cast iron bubble caps and other 
cogil auxiliary equipment parts. 

vith 

sur- 


Strip Heaters Keep 
is- Control Units Warm 


4 EMPERATURE control instruments 

are delicately adjusted and their value 
fart lies in the accuracy with which they func- 
ext tion. It was found by one manufacturer 
one that when the grease or other lubricant 
the in a couple of instruments regulating tem- 
he peratures became too cold, the instru- 
cal ments became inaccurate. Since the room 
her in which the instruments are located was 
the one not normally heated, some method 
ing of keeping the instruments warm became 
ted necessary. Heating the room to keep two 


nt- instruments warm was not economical. 
This difficulty was solved by attaching a 
500-watt electric strip heater beneath each 
controller with installation being made in 
such manner that the heated air passed 
over each case. Localized heating solved 


; P Good control is not the only necessity of 
the problem economically and simply. 


automatic regulators. They must give 
enduring good control. Every part of 














ve Aldehvd 5 FISHER automatic specialties is designed 
ies : yaes to give constant service even under the 
ri- From Gasoline . most severe conditions. Note the body 
* wall thickness and the rugged strength 
wal FTER exper} . , prea of the inner valve and seat rings of the 
ng A ER experimenting for three years, FISHER regulator body above. Hundreds 
re- two chemistry professors at Missis- of FISHER specialties, 10, 20, and even 
its sippi State College have discovered that 50 years old are still in operation. Dur- 
od aldehydes—-the artificial aroma producing re Ea NI Gal un eee 
in chemicals—can be taken out of common sured by using FISHER pump governors, 
ne gasoline at the low cost of about $26.00 , Pressure Regulators, Float Valves, Steam 
od. per gallon. Perfume manufacturers in Traps, Liguid Level Regulators and 
ed this country and abroad have shown great similar automatic controls. 
at interest in the discovery since by the old 
method of producing aldehydes the cost 2 
is about $250.00 per gallon. ; 
FISHER GOVERNOR COMPANY && 
SQUISH—This sounds like an ab- a ence ibs aalal = con uae 3 a 
surdity and looks like a misprint, but it is oc ima adn ommne i 7 oe Si aa F 
a new technical term, sens Mea of all 201 SOUTH Fim 6 enUE. MARSHALLTOWN 
places, before the Institution of Mechani- 
cal Engineers in London, England, last « « « « « « « « « « « « « 
December 14. Colloquially used in Europe For All Treating Operations: Whether you are most in- 
“a Missi gt Nabe aprgrt weet terested in Naphtha Treating, Gas Scrubbing, Acid * 
in fags Besieied” kisa geothet iar ity ce Neutralizing, or Water Softening—there is a grade of 
Reo pap gowiiagh agus PIONEER OYSTER-SHELL LIME especially adapted to 
ties tie. shia’ ieee ch your requirements. Let us discuss your treating problems A 
i >: So seetaioue’ abana Alba wide -ta and recommend the PIONEER LIME that will: reduce 
Os is ieee oe tax al a operating cost; increase over-all efficiency; improve the 
ovement of the air or gases in ualit roducts made. a 
the cylinder of an internal-combustion en- q YP 
“s when the piston approaches the end Ploncere lend the 2 
s of its upstroke and air compressed in the HAD L 7 
diminishing clearance passes toward the ¥ » » HE EN IME OMPANY » 
combustion space’—or so reports The MFRS. OF PIONEER OYSTER SHELL LIME 
oe ‘ Engineer and we borrowed it from 17Z0 SHEPHERD STREET 
ower, March, 1935. HovstTon-JrFxAs 
4 Apri], 1935—A Gulf Publishing Company Publication 53a 
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The abstracts here presented are selected from the current literature of science and technology to afford 
reference to fundamental information not easily available to all readers. Abstracts of articles appearing 
in readily obtainable trade journals are not included. 


_ Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. Complete or 
limited bibliographies covering special topics by title, by abstract, or in complete manuscript, will also be 
prepared and furnished at reasonable cost by the Laboratories. 








Fundamental Physical ‘Data 


Phase Equilibria in Hydrocarbon 
Systems. VII. Physical and Thermal 
Properties of a Crude Oil. B. H. Sacz, 
W. N. Lacey, ann J. G. Scoaarsma. Ind. 
Eng. Chem, 27 (1935), pp, 162-5. 


The physical and thermal properties of hydro- 
carbon systems, such as crude oils found in 
natural reservoirs, are of importance in the 
evaluation of reservoir energy and energy rela- 
tion involved in subsequent processes such as 
flow from the well and through pipe lines. As a 
preliminary to an extended study of oil-gas mix- 
tures such ads ‘are usually found in natural 
reservoirs, a study was made upon a crude oil 
from which all dissolved gas had been removed 
that would leave the. liquid upon standing at a 
pressure of one atmosphere and at 120°F. The 
data presented in the paper cover values of 
heat content, entropy, and volume of the oil at 
temperatures from 60-220°F. and pressures from 
the vapor pressure of the crude to 3000 Ibs. per 
square inch absolute. These data are applied in 
sample calculations involving flow problems 
based upon assumed conditions. The data are 
presented in tabular and graphical form. 


Pressure-Volume-Temperature Rela- 
tions for Fractions of an Oil. R. B. 
Dow anv M. R. Fenske. Ind. Eng. Chem. 
27 (1935), pp. 165-8. 


A light Mid-Continent lubricating oil was 
fractionated. The densities, viscosities, and in- 


dices of refraction are reported for the original 
oil, nine cuts, and the bottoms at atmospheric 
pressure and. two temperatures. The pressure- 
volume-temperature relations have been investi- 
gated up pressure approaching apparent solidifi- 
cation for each of the eleven samples. The 
curves for the change of volume with pressure 
and for the variation of the thermal expansion 
with pressure are included for several samples. 


Vapor Pressures of Hydrocarbons. 
Scumitr. Compt. Rend. 199 (1934), pp. 
1299-1301. 


The liquids were degassed at least 10 times 
by boiling in a vacuum, freezing in liquid air, 
and exposing to a vacuum. The static method 
of vapor pressure determination was used. The 
results were calculated by the aid of Antoine’s 
and Clapeyron’s formulas. dp/dt and the latent 
heat of vaporization are, respectively, n-C,H,,, 
2.39, 85.1; methylcyclopentane 2.33, 86.2; ben- 
zene 2.37, 99.1; toluene 2.16, 90.5. 


Physical Constants of Dimethylacet- 
ylene. G. B. Hersic anp H. M. Davis. 
Jour. Am. Chem. Soc. 57 (1935), pp. 
339-40. 


Dimethylacetylene was prepared by the action 
of methyl iodide on the sodium salt of 
methylacetylene. The product was carefully 
purified and vapor pressure measurements were 
made at 5°C. intervals over the temperature 
range —31.2 to 23.65. The density at 0° is 0.715, 
at 25°C. 0.688. The refractive index at 25°C. 








NICHOLSON 
Welded Steel Floats 


Chromium Plated 
and 


Stainless Steel Floats 


Good for pressures up to 2000 Ibs. Round sizes 3” to 12” in stock. 


Write for Bulletin No. 431. 


Inquiries on special floats solicited. 








W.H. NICHOLSON & CO. 157 Oregon St. WILKES-BARRE, PENNA. 
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is 1.3893. The lowest temperature at which the 
product would remain liquid was —32.8°C. 


Spontaneous Ignition of Petroleum 
Fractions. P. J. Wryezevicu, J. M. 
WHITELEY, AND L. B. Turner. Ind. Eng. 
Chem. 27 (1935), pp. 152-5. 


The spontaneous ignition temperatures of va- 
rious fractions from different crude oils were 
determined. When spontaneous ignition tem- 
perature is plotted against boiling point, a 
minimum value is fuund in the kerosene—fuel 
oil range and a rapid rise takes place above 
700°F. boiling point, indicating that there is a 
sharp change in the structure of petroleum oils 
above 700°F. For the same boiling points frac- 
tions from Pennsylvania and Colombian crudes 
show similar spontaneous ignition temperatures. 
Experiments were made with heated open plates 
and with closed bombs heated with oxygen un- 
der pressure. Oxygen proved to be exceedingly 
dangerous in many instances, leading to detona- 
tions as wells as to the burning of the metal. 
The presence of nitrogen, steam, and similar 
diluents greatly reduces the explosion hazard. 
The authors believe that soptaneous ignition 
temperature is a relatively simple method for 
indicating the structure of hydrocarbons. For 
the same number of carbon atoms in the mol- 
ecule, the spontaneous ignition temperature de- 
creases in the order: aromatics, alkylated aro- 
matics, naphthenes, alkylated, naphthenes 
straight-chain paraffins, branched-chain paraffins, 


and unsaturated aliphatics. 


Relation Between Boiling Points of 
Hydrocarbons and Their Structure. R. 
L. WaKeMaAn. Rec. Trav. Chim. 38 
(1934), p. 832. 


The author reviews previous work on the re- 
lationship between the boiling points of hydro- 
carbons and their structure, and in general 
between the values of physical constants and 
the constitution of consecutive members of 
omologous series. Young’s empirical formula 
for the calculation of boiling point in homol- 
ogous series holds approximately for paraffins, 
olefines, diolefines, and acetylenes. In the lower 
range of molecular weight smooth parallel curves 
are obtained in plotting boiling point against 
number of carbon. atoms. The boiling points 
of the C, to C, members are in close relatiom 
ship with the boiling points of the normal 
paraffines having the same number of carbon 


normal paraffin to an isomeride or homologue 
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atoms. In general, a fixed change in value of 3 
physical constants will be found in going from @ = 
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@ Economic conditions make it essential for a refiner, 


. mn considering an investment in cracking equipment, 
United States and Foreign whe 6 & oe 


>. . . . . . . 
Patents for: Cross ¢ de to select an experienced licensing organization—one whose 
Florez ¢ Holmes-Manley e 


Tube and Tank Cracking | service is comprehensive enough to secure the benefits of 
Processes and Combination 


Cracking Units. the latest designs, methods and equipment. 





Licensing Agents: | @ Gasoline Products Company by coordinating the tech- 
The M. W. KELLOGG CO. | 


225 Broadway - New York nical data of several major refinery organizations is in a 
or its 


European Representative: position to design combination cracking units adapted to 
Compagnie Technique des 

Petrales «236. Beciovard the individual requirements of the refiner. 

Haussmann ° Paris, France 


ww 


@ A constantly increasing number of refiners are availing 


themselves of this broad and comprehensive service. 


GASOLINE PRODUCTS COMPANY 


INCORPORATED 
Es) sikis=e 


; CAStLINE ll COMMERCE STREET - NEWARK, NEW JERSEY 
Mee 
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ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I.D. and up 









Roto Special 6-way Drill Head and 


Universal Joint. 





Roto Combination Head and 
Universal Joint. 


THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 











UIMBY PUMPS 





Pumps for Solvent Dewaxing 


Quimby ROTEX and SCREW chamber. Each type permits high 
Pumps sure fit into this solvent suction lifts, high discharge pres- 
dewaxing picture. It’s their posi- sures, and high speeds. In neither 
tive, non-stalling, non-slipping ac- is there any metal-to-metal con- 
tion that makes them so useful. tact. Hence wear and mainte- 
They handle thick, viscous prod- nance are negligible. 

ucts as readily as thin, fluid ones. That these Pumps are suitable 
Each pump has only two moving for dewaxing work is evidenced 
parts. The ROTEX has two cams by the fact that leading engineer- 
running in a sealed chamber. The ing firms specify them. 


SCREW Pump has two parallel . 
shafts fitted with interlocking Quimby Pump Company 
342 Thomas St., Newark, N. J. 


screws. These, too, run in a sealed 
J Offices in Principal Cities 












Special type ROTEX 
Pump recently designed 
and made to meet the 
specifications of 
a prominent engineering 
firm. It will be used in 
connection with dewax- 
ing. 










The boiling point differences are nearly additiye 
when the hydrocarbon has at least one SH, gronp 
between the side-chain and the multiple bong, 
Examples are given illustrating the calculation 
of boiling point of an unsaturated, straight-chain 
compound from a given acyclic hydrocarbon, 
Double bonds in the conjugated position haye 
an abnormal effect. 


Effect of Molecular Structure on the 
Variation of Viscosity Between the 
Melting and Boiling Points. Mary ), 
Wa titer. Phil. Mag. 18 (1934), pp. 579-94 

The ratio of the melting point to the Viscosity 
(r) at the boiling point is less than 4 fo; 
liquids whose molecules are spherical or highly 
symmetrical. For molecules of long chain stryc. 
ture, the value of r is higher. Fused salts also 
have higher values of 4 than homopolar j. 
atomic molecules. For the substituted benzenes, 
the value of r increases with the Kerr constant 
and the dipole moment and with decreasing 
symmetry. Paraffins containing an odd number 
of carbon atoms have higher values of r than 
those with an even number of carbon atoms. It 
is suggested that the periodic variation of r 
as the number of carbon atoms increases in 
cycles of 6 in both the paraffin and alcohol 
series is evidence of the flexibility of the hydro- 
carbon straight chain. 


Chemical Composition and 


Reactions 


Analyses of Crude Oils from Some 
Fields of Southern Louisiana. A. J. 
KRAEMER AND E. L. Garton. U. S. Bureau 
of Mines Report of Investigations 3253, 
Nov., 1934. 

The total production for the fourteen fields 
has amounted to more than seventy-three mil- 
lion barrels. The Welsh and Jennings fields 
were discovered in 1901 and 1902 respectively. 
The Jennings had produced forty-six million 
barrels by the end of 1932. The Lockport field 
was discovered in 1924 and has since produced 
eleven million barrels. The oils from Lake Pelto, 
Lockport, Port Barre and Welsh of the South- 
ern Louisiana or Louisiana Gulf Coast fields are 
of naphthene-base in which there is no wax. 
The oils from Gueydan, Sulfur, Sweet Lake, 
White Castle, and parts of the Lake Barre, 
Lockport, Sorrento, and Sulfur fields are napl- 
there-intermediate base. The crudes from the 
Darrow, Iowa, Leesville, Jennings, and parts of 
Lake Barre, Lockport, Port Barre, and Sor- 
rento are of intermediate base and contain wax. 
The greater the depth of the wells, the larger 
the percentage of lighter fraction and the great 
er the trend away from naphthene-base prop- 
erties to those of intermediate-base oil prop- 
erties. 


The Preparation and Physical Prop- 
erties of Aliphatic Acetylenes. F. &% 
MoreHouse AND O. Maass. Can. J. Re 
search 11 (1934), pp. 637-43. 

The authors prepared the lower members of 
the acetylene series, that is, methyl-, ethy!-, 
dimethyl- and propyl-acetylenes. The methods 
used are described. The various physical pror 
erties of these hydrocarbons were measured and 
a comparison of these properties with those # 
the paraffins and olefines made. The difference 
in properties was attributed to the polarity ol 
the acetylene group. Numerous tables and 
charts are included in the paper. 


Physico-chemical Researches on the 
Oxidation of Cracked Spirit. E. Ve 
INGER AND G. Raputesco. Ann. des Com’. 
Lig. 9 (1934), pp. 901-924. 

The use of ultra-violet light to catalyz the 
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Where and How to Use Duriron 
Products to Save Money 


The above diagrammatic sketch illustrates a recom- 


mended installation for a light oil continuous treating 


system. Every drop of the distillate is exposed to the 


treating agent. It is thoroughly treated, washed and 


neutralized. And the Duriron Equipment, being entirely 


resistant to the treating agent, will function with prac- 


tically no maintenance expense. 
Installation is simple two or 


three Duriron Mixing Nozzles are 
sipped into the vertical line between 
pipe flanges. To minimize pressure 
drop and friction loss, a size larger 
pipe section is used, as shown in the 
illustration. There are no moving parts, 
no baffle plates, but just plain me- 
chanical mixing done scientifically. 
Duriron Proportioning Pumps inject 
a pre-determined amount of treating 


agent through the Duriron Elbow Jet, 


a variable stroke mechanism on the pump permitting ad- 


justment to the rate of flow through the line. 


Alcumite nipples and Duriron "Plunger Release" Valves 


with Durimet trim are used on the lines from the settling 


tanks, and Duriron centrifugal pumps for handling the 


spent acid to the concentrator. The same pump can be 





TABLE OF PRESSURE 
LOSSES WITH DURIRON 


MIXING NOZZLES 








Pressure Drop 




















Per Nozzle 

Nessie Per Hear per Savin. 
3” 40 6 

4” 75 6% 

6” 200 6 
8” 375 8 
10” 500 8 
12” 1000 10 

















used to take the acid to the fresh acid 
storage tank. 

For sludge acid cookers, Alcumite 
or Durimet heating jets, both sulphuric 
acid resisting, have proved effective 
and economical. 

Acid concentrator parts are avail- 
able in Duriron, as well as specially 
designed equipment. 

Whatever your corrosion problem 
may be, it will pay you to consult with 
us. We have specialized in corrosion- 


resisting equipment for 22 years. 


THE DURIRON COMPANY, Ine. 


412 N. FINDLAY ST. 





See the DURIRON Equipment at the 
Houston Exposition, Booth No. 516 


April, 1935—A Gulf Publishing Company Publication 
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To disassemble 


the cutter head of = 


the LAGONDA 
STILL TUBE CLEANER 


is merely a matter of minutes. All there is to it 
is the backing off of a single nut — the solid 
connection, shown at the left in the photo above. 
This frees the entire assembly, permitting the 
quick removal of worn cutters and their renewal 
with sharp ones. Almost as easy as putting a 
new blade in a razor. 


The race against time in cleaning tube stills, 
is thus never held up long by cutter wear in 


LAGONDA CLEANERS. 


And as for speed in operation — ask any 
Lagonda user. There are many of them. Re- 
fineries everywhere employ these tough, hard- 
driving cleaning tools to keep coke from getting 
the upper hand. 


WRITE FOR THE LAGONDA BULLETIN 


X-1520 


THE Nee), |By." MANUFACTURING CO. 


on refinery tube cleaning 


Get all the facts about the full line of LAGONDA 
CLEANERS for every tube or pipe in the plant. 
Your request brings a copy. 


SPRINGFIELD, OHIO 


° District Offices in Principal Cities 
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oxidation of cracked spirit at ordinary tempera. 
tures was studied. The fuel was placed jn 5 
pyrex glass container and the air displaced by 
oxygen. The rate of absorption of oxygen wa; 
observed. Studies were made at constant pre. 
sure and at constant volume. Gum was &. 
termined in the oxidized sample by means of the 
air-jet method. Oxygen was found to be «. 
sential to the formation of gum and only slight 
traces of gum were found when an inert gas js 
used. It was found that oxidation proceeded jp 
the dark, although more slowly, and for the 
same absorption of oxygen the amount of gum 
formed in the dark was the same as that forme 
under the catalytic influence of light. The 
amount of gum formed was not proportional to 
the volume of oxygen absorbed. The more 
highly refined the gasoline, the less the gum 
formed per unit of oxygen absorbed. The ay. 
thors consider the rate of oxygen absorption to 
be a criterion of the storage stability of the 
fuel. Some hydrocarbons, such as the simple 
olefines with one double bond, show a linear 
relationship in absorbing oxygen. Other hydro. 
carbons exhibit an initial induction period, 
which is followed by a rapid rise in rate of ab. 
sorption. The simple olefines, as well as the 
more complicated olefines, contribute to the for. 
mation of gum. The quantity of gum formed 
per unit volume of oxygen is larger the higher 
the molecular weight of the gum-forming com. 
ponents. Anti-oxidants prolong the induction 
period. The efficiency of inhibitors can he in. 
vestigated by the photolytic method. Potassium 
dichremate in acid solution was the most satis. 
factory reagent studied for the removal of the 
readily oxidizable components of cracked gas- 
oline, which components are those that give 
rise to peroxides and which accelerate gum for. 
maticn. 


The Explosion and Fire Hazards 
of Hydrocarbon-Carbon Tetrachloride 
Mixtures. G. W. Jones Anp R. E. Kev- 
nEDY. U. S. Bur. Mines Information Cir- 
cular No. 6805. Nov. 1934. 


Tests of the flammability of mixtures of 
hydrocarbons and carbon tetrachloride vapors 
with air were made in glass explosion tubes. 
16 to 20 inches long and 1 to 2 inches i.d. The 
tubes were sealed at one end and fitted with a 
cork at the other. One or two drops of the 
mixture to be tested were introduced into the 
tube, the cork was put in place, the liquid 
vaporized and mixed with air by shaking for 
1 to 2 minutes. In a darkened room the tube 
was held erect, opened, and the flame of at 
alcohol lamp passed across the mouth. If the 
flame passed through the length of the tube 
the mixture was flammable. The upper and 
lower inflammation limits for a 50-50 mixture 
of hexane and carbon tetrachloride, for example, 
were 9 and 25 drops in a tube of 475 cc. ¢ 
pacity. Data are given for pentane, hexane 
heptane, octane, a solvent naphtha, and a moto! 
gasoline. 


Products: 


Properties and Utilization 


Flow Resistance in Curved Rough 
Pipes. O. FritscHe anp H. LicHTeR 
Forsch. Gebiete Ingenieurw. 4B (1933), 
pp. 307-14. 


The pressure drop in the flow of water and o! 
air in rough straight and curved pipes was de 
termined. For straight pipes the coefficient ol 
resistance \R = 0.01113 + 0.9170 Re® bet: 
ween Re = 3000 and 300,000, where Re depends 
upon tube diameters. A table is give that 
shows the friction factors for curved pipe with 
bends from 45° to 180°. 


The Practical Testing of a Contin: 
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‘ae: @ Southern Alkali has pioneered in especially well equipped. Manufacturing processes 
o . giving the alkali-consuming industries of the South are rigidly controlled to insure the highest standards 
c li uid . +. . . . . 
ring fo important advantages enjoyed by manufacturers in of quality, purity and uniformity. 
the tube 


“a6 other sections of the country. To insure quick serv- The already wide preference of leading manufac- 


he tube M ice and favorable freight rates, our plant at Corpus —tyrers for products bearing the Southern Alkali 


per ane 





fener’ Christi is equipped with its own dock at tidewater for = trademark is based on our demonstrated ability to 


hexane OAStal and export shipping, and is served by three = meet every requirement for lower laid-down costs 


a moto! 


tailroad trunk lines for shipments to inland points. and improved quality. 


In the matter of production skill and experience A phone call, wire or letter will bring full in- 


jon §% well as plant facilities, Southern Alkali is formation. 
Rough 


xml SOUTHERN ALKALI CORPORATION ¢ CORPUS CHRISTI © TEXAS 


(1933), 
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IF YOU WOULD 
BEVEL PIPE 


—*TOLEDO” Geared Pipe Cut- 
ters with special bevel knives 
will do it perfectly. 

A perfect 45° bevel with a nar- 
row shoulder on the end, is 
easily and quickly cut on all pipe 
from 2% to 12 inches. 

If you cut off and bevel large 
pipe these special knives will 
enable you to do it most econom- 
ically and quickly. They cut off 
large pipe easily and perfectly 
and assure the cut being square 
with the axis of the pipe, thus 
making for more rapid and ac- 
curate installation. 

Complete information on re- 
quest. 








“TOLEDO” 
Geared Cutters 
are made in 


4 Models 


Cutting from 
2,” to 12” 
Pipe. 


THE TOLEDO PIPE THREADING 
MACHINE CO. TOLEDO, OHIO 


NEW YORK OFFICE, 
72 LAFAYETTE ST. 














ous Petroleum Still. A. H. Gooptirre. 
Jour. Inst. Pet. Tech. 21 (1935), pp. 53-74. 


The author states that the object of his work 
was, first, to indicate the theory and practice 
to be used in testing distilling equipment, and 
second, to secure results from which data could 
be determined that would be of use in plant 
design. The paper is divided into three parts. 
The first covers a description of a plant de- 
signed to produce naphthas with close boiling 
ranges from the lighter fractions of a variety of 
tops from crudes. A flow diagram of the plant 
is given. Logs of the run and heat balances 
are presented. Calculations are made covering 
the performance of varicus items of the plant 
equipment. 


Color Stabilization of Gasoline by 
Amines. L. V. Sorc. Ind Eng. Chem. 27 
(1935), pp. 156-160. 

The author reviews refining methods that 
have been used to secure initial color and color 
stability of gasoline. He also reviews the sub- 
ject of color stabilization by means of chemical 
compounds. The normal aliphatic amines up to 
and including the amyl amines were studied 
experimentally in regard to their color stabiliz- 
ing properties. Although the amino group is 
probably responsible for the color stabilizing ac- 
tion, the effectiveness of this group is modified 
by the length and number of alkyl groups at- 
tached to it. The amyl amines proved to be the 
most effective of the various amines studied, and 
of them the primary and secondary were most 
effective. No worthwhile gain in color stability 
is had by using over 0.003% by weight of a 
given amine. The characteristic stability of the 
particular gasoline treated does not greatly af- 
fect the amount of amine required to secure 
maximum color improvement, but the magnitude 
of the maximum possible color improvement 
varies with the amount of amine. The amyl 
amines pass through the operation of sweetening 
with plumbite and sulfur with no loss in effec- 
tiveness. 


Refining Lubricating Oils by Solvent 
Extraction. j. V. HicHtower. Chem. & 
Met. Eng. 42 (1935), pp. 82-5. 

The author describes the Duo-Sol solvent ex- 
traction plant of the Magnolia Petroleum Com- 
pany at Beaumont. The plant runs 23 gravity 
residual stock from Oklahoma crude at the rate 
of 2000 barrels per day. Twenty-five percent of 
the charging stock is extracted as naphthenic 
oils. The flow of materials in the plant is out- 
lined. A table is given comparing the prop- 
erties of the charging stock, raffinate, extract, 
and dewaxed and filtered raffinate. 


The Selective Solvent Action of Wa- 
ter-Free Phenol and Cresol for Mineral 
Oil and Similar Hydrocarbon Mixtures. 
H. Sura AND H. Pott. Petroleum Z. 30, 
No. 25 (1934), pp. 4-7. 


A Roumanian distillate was extracted with 
anhydrous nitrobenzene, phenol and cresol. The 
yields of refined oil were, respectively, 23, 55 
and 31%. The raffinate from the cresol extrac- 
tion was the best product as regards viscosity 
index, carbon content and thermal stability. A 
series of distillates ranging from spindle oil to 
cylinder oil was studied with reference to the 
selective solvent action of cresol. Various dis- 
tillates from naphthene, paraffin and mixed-base 
crude, and also synthetic oils, were examined. 


Effect of Continued Heating on As- 
phalts. A. W. Sixes anp C. H. Corey. 
Ind. Eng. Chem. 27 (1935), pp. 192-5. 


The authors note that a comprehensive review 


of the literature revealed few data Concerning 
the extent of the progressive changes jn the 
properties of asphalts that are brought aboy 
by continued heating at definite temperatures 
Continued heating at the temperature and unde, 
the conditions of the experiments reported, ap. 
preciably affects many properties of certain 
asphalts and asphaltic materials. Viscosity ang 
penetration change most rapidiy for the first fey 
days or weeks of the heating period, whereas 
fiash points are least affected even after many 
weeks. The softening point changes regularly 
but markedly throughout the period of tes. 
Acidity decreases but finally reaches a constant 
figure after an initial increase. The data are 
presented in graphical form. The authors state 
that they realize that the results reported may 
not be duplicated with different materials ie 
under different conditions of heating. 


The Determination of the Suitability 
of Bituminous Coatings for Under. 
ground Pipes. G. O. Tuomas. J. Inst 
Engrs. Australia 6 (1934), pp. 337-46. 

The general subject of the protection of un. 
derground pipes is discussed. Destructive in. 
fluences are electrolysis, the effect of solvents 
contained in sewage, and attacks by bacteria 
and termites. Results are given of tests in 
which a series of coatings of increasing thick- 
ness was examined fer penetration of water by 
measuring the break-down of electrical resist- 
ance. Horizontal-retort coal-tar pitch excels all 
of the other common bituminous materials in 
its resistance to water and in permanent ad- 
herence to steel. However, its mechanical prop- 
erties are not so favorable. This particular tar, 
however, is used in standard practice in Mel- 
bourne for coating steel pipes. The pipe is 
treated at a temperature between 250 and 400° 
F. and is then wrapped with a coarse woven 
fabric similar to sacking, whereupon an exterior 
coating is given composed of a mixture of 
coal-tar pitch and up to 40% of 200-mesh lime- 
stone. The result is a protective coating of low 
penetration, high tensile strength, high melting 
point, and high dielectric strength. 


Welding of Structures in the Chem- 
ical Industry. C. O. SANnpstrom. Chem 
& Met. Eng. 42 (1935), pp. 94-5. 

This is the last of a series of three articles 
discussing the application of welding in the 
chemical industry. The author notes that evolu 
tion in the arts is frequently hampered by 
vestiges of former practices. Specifically, the 
art of fusion welding when applied to structural 
steel must accept the shapes and, to a consider 
able extent, the assemblages of the old riveting 
practice. Fastenings are first discussed ané 
both wrong and proper types illustrated. Present 
forms of columns were designed for convenienct 
in riveting shelves and lugs for the support 0 
beams. In present I or H sections the radius 
of gyration about one axis is frequently several 
times that about the other. This section is ad 
vantageous when the load is eccentric about the 
principal axis, but otherwise is a waste of sa 
terial. Circular columns have a constant radius 
of gycation and so have the ideal form for com 
centric loading, but until the use of fusion weld- 
ing, the difficulty of attaching adequate beam 
connections precluded their general use. The 
use of cheap tubular members for columns will 
come with the application of welding to build- 
ing construction. Fusion welding is especially 
adapted’ to the construction of roof truss’ 
towers and frames. The members can be welded 
at the end so as to develop full strength, 4 thing 
which is quite impossible with riveted members. 
Tubular members are ideally adapted to welding 


construction. 
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Manufacture: 
Processes and Plant 


Butane as an Automotive Fuel. D. P. 
BarNnaRD. J. S. A. E., 35 (1934), pp. 399- 


41. 


The distribution of butane for use as an 
yitomotive fuel presents some difficulty because 
the product must be handled and stored under 
pressure The anti-knock rating is high, but 
the specific gravity is so low that the volu- 
metric fuel economy is also low. Fire risk 
is considerably greater than with gasoline. The 
aithor reaches the conclusion that butane can- 
not be economically adapted to use in small 
automotive units, but that it should be suitable 
for use in an engine of 800-1000 h.p. for railway 
grvice. Figures are given showing the quantity 
of butane produced. This would not be suff- 
dent for more than 10% of the registered com- 
mercial vehicles in the United States in 1935. 


Gasoline, Aviation, Fighting Grade, 
Anti-Knock (92 Octane Number Nom- 
inal). Oct. 27, 1933. Specification No. 
y-3557-G. Material Division, Air Corps, 
Wright Field, Dayton, Ohio. 

The specifications permit the addition of ben- 
20ol or of tetraethyl lead. It shall cause no gray 
or black corrosion in the copper dish. Gum, 
by the accelerated aging test at 100°C. with 
oxygen at 100 lbs. pressure for four hours, 
shall not exceed 10 milligrams per 100 cubic 
centimeters. The weight of metallic lead is 
deductible. Sulfur shall not exceed 0.10. Dis- 
tillation range —167°F. at not less than 10%, 
212°F. at not less than 50%, 275°F. at not less 
than 90%. The sum of the temperatures at the 
temperatures at the 10, 50, and 90% points 
shall not be less than 564°F. The Reid vapor 
pressure at 100°F. shall not exceed 7 Ibs. The 
freezing point as indicated by initial formation 
of solid shall not be higher than —76°F. The 
tane number shall be determined by the Air 
Corps specifications, using a C. F. R. engine. 
The nominal octane number is 92. 


Determination of the Aromatic Con- 
tent in Cracked Gasolines. J. C. Viuc- 
TeR. Jour. Inst. Pet. Tech. 21 (1935), pp. 
36-9, 


In the absence of olefins, aromatic hydro- 
atbons in cracked products can be determined 
by means of determining the volume loss upon 
treatment with concentrated sulfuric acid. It 
tas been proposed to eliminate olefins by the 
use of sulfuric acid at 80% to 95% strength, 
ut it has been proved that an acid of proper 
“encentration to completely eliminate olefins 
also attacks the aromatics. However, the olefins 
tan be eliminated as the cause of trouble by 
selectively hydrogenating them at 300° C. under 
tigh hydrogen pressure and in the presence of 
4 specially prepared molybdenum catalyst. In 
‘xtremely rare cases a disturbing polymeriza- 
‘ton cccurs during the course of this hydrogena- 
lion, Owing to the presence of very active ole- 
= and diolefins. This neccessitates a pre- 
‘minary hydrogenation at a lower temperature 
with a nickel catalyst. In a typical instance 
* vapor-phase cracked gasoline had a bromine 
value of 179.3. After hydrogenation with nickel 
‘atalyst at 150° C. the bromine value was 115.9. 
ates the second hydrogenation with molybde- 
R _ t at 300° C. the bromine value was 
sa _ _Teaction product treated with 
iz Sulluric acid showed 7.6% by volume of 

matic hydrocarbons. It was proved that the 
wo were not hydrogenated in the pre- 

y treatment to remove olefins. 


Pci of Detonation in Petrol and 
lesel Engines. G. D, BorrLAGE AND W. 
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Casinghead Gasoline 
protected against | 
EVAPORATION Pie, toca 


Radial Cone Tanks 


Lao International Petroleum Company, Ltd., of 
Talara, Peru, stores casinghead gasoline of 23 
pound Reid vapor pressure in two radial cone pres- 
sure tanks of 55,000 bbl. capacity. 


The atmospheric temperature at Talara ranges from 
65°F. to a maximum of 96°F. At these temperatures 
the internal tank pressures with 23 pound casinghead 
gasoline do not exceed 10 pounds, a condition which 
prompted the selection of radial cone tanks for its 
storage. 


It was found that the actual internal tank pressure 
varies between 5 and 6 lbs. in the cooler season and 
is slightly higher during the summer. It is never high 
enough, however, to operate the relief valve set at 
10 lbs., and cause evaporation loss. 


The radial cone tank is one of the three types of 
pressure tanks which we build to stop evaporation 
loss, and is designed for internal pressures up to 10 
lbs. The others are the Hortonspheroid for internal 
pressures up to 20 lbs., and the Hortonsphere for 
higher pressures. The Wiggins Pontoon Roof and the 
Wiggins Breather Roof, complete a line of storage 
units that eliminate tremendous evaporation losses. 


Consult our engineers on your evaporation prob- 
lems. Such action may be the first step toward a sub- 
stantial reduction of evaporation loss and a very con- 
siderable financial saving. Write nearest office. 


CHICAGO BRIDGE & IRON WORKS 





Dallas....... 1255 Dallas Athletic Club Bldg. ES Lees ape 2234 Rockefeller Bldg.. 
Hee ee etre gn ee wens” 2912 Main Street New York........ 3302-165 Broadway Bldg. 
5 NE ae Per a BEN Cw ys 1626 Thompson Bide. Philadelphia... . 1608-1700” Walnut St. Bldg.. 
Birmingham.......... 1548 Fiftieth Street, N. Bestee: .... 4a. 1529 Consolidated Gas Bldg. 
Sere ee 2463 Old Colony Bidg. San Francisco............ 1051 Rialto Bidg. 
Wee. 50s scanners 1520 Lafayette Bldg. Los Angeles............ 1334 Wm. Fox Bldg. 


Plants.in Chicago, Birmingham and Greenville, Po. 
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Propane 
Dewaxing Unit. 


¥ 


Aerator Type 
Cooling Tower. 
v 
Compressor 
Mufflers. 


and a new 
service! 


909 Bast 59th Street @ LOS ANGELES, CALIF 
Alton, Illinois, 2342 State St. 
Houston, Texas, 1406 Esperson Bidg. 
New York, N. Y., 2020 E. 42nd St. 
Tulsa, Oklahoma, Phil Tower Bidg. 
Chicago, Illinois, McCormick Bldg. 
Los Angeles, California, 909 E. 59th St. 








Correct Mechanically 
Worthwhile Economically 








Modern Troy- 
Engberg Steam 
Engines are 
Being Bought 
by Refineries... 
Gulf, Shell, Texas, Standard of 
California, Louisville . . . such 
companies as these have within 
the past few months installed 


the modern Troy-Engberg Steam 
Engine for driving equipment. 








As a drive, the modern steam engine Maintenance is negligible, probably 
has much to offer. Often it is the the lowest of any drive. 

best drive mechanically as well as 

economically. Operations are smooth Check over your drives .. . for 
and responsive to automatic control. pumps, fans, blowers and other 
Wide speed ranges are permissible. equipment .. . and let us recom- 
High starting torque, if needed, is mend the correct modern steam en- 
there. Steam consumption is low. gine. 


TROY ENGINE & MACHINE CO. 


934 Railroad Avenue, Troy, Pa. 


TROY-ENGBER G| 








J. D. Van Dyck. Jour. Inst. Pet. Tech. y 
(1935), pp. 40-52. 

The authors show that the combustion phe. 
nomena of Diesel and gasoline engines are sin. 
lar in many respects. Self-ignition of the 
charge in both engines depends upon the jp. 
teraction of activated oxygen and activate 
hydrocarbon molecules. Detonation may ogecy 
in both types of engines and is caused by the 
vibration of the gases resulting from local rapig 
change of pressure. A knock can also be pro- 
duced by mechanical vibration of the walls as 
a result of the high rate of change of pressure. 
Vibration of other engine parts may also pro. 
duce a knock. Rough or bumpy running js 
caused by vibration of heavy engine parts, such 
as the crank-shaft. 

Relation Between Degree of Refining 
of Motor Oils and Their Behavior in 
the Engine. H. RAMSER AND H. Krexn- 
ER. Angew. Chem. 47 (1934), pp. 765-768 

Crankcase oil was used in a 15-h.p., 4-cylin. 
der, stationary test engine. The oil was heated 
to 110° C. by means of an electric heater, and 
used under prescribed conditions to accelerate 
the aging of the oil. After a period of 21 hours 
or 50 hours, the oil was drained. A _ number 
of oils were specially refined by treatment with 
sulfur dioxide, sulfur dioxide-benzol, or sulfuric 
acid. The degree of refining was found to have 
no marked influence on oil consumption or on 
carbon formation. Also the physical properties, 
acid and saponification numbers of the used 
oils showed no characteristic difference. Sludge 
formation was found to be governed by the de. 
gree of refining and in this regard the solvent- 
refined oils were superior to the acid-refined 
oils and to commercial motor oils of good 
quality. 

Investigation of Lubricating Value. 
V. Viewec. Ol und Kohle, 2 (11) (1934), 
pp. 494-501. 

The article is a report of the session of the 
German Institution for the Investigation of 
Mineral Oils. Experimental work was con- 
ducted at the Technical Institutes of Dresden, 
Karlsruhe, and Munich. Both chemical and 
physical research show that the molecular forces 
between the limiting surfaces and the lubricat- 
ing media are dependent upon the lubricating 
value of the oils. A method for the quantita- 
tive determination of lubricating value is being 
considered. 


The Utilization of Paraffin Wax and 
Petroleum Ceresin. P. G. Hiccs. Jour. 
Inst. Pet. Tech. 21 (1935), pp. 1-24. 


The author briefly reviews the history of the 
production of paraffin waxes, starting with the 
discovery of Reichenbach in 1830. In the mid- 
dle 50’s a small but regular production of par- 
affin wax was obtained from Burmese petro 
leum. The applications of paraffin wax, and 
the particular types of waxes best adapted to 
each of these, are then discussed. Among these 
are the use of paraffin wax as an_ illuminant, 
as a water-proofing agent or air-proofing agent 
for paper, fabric, wood, and leather, as an ageat 
for the impregnation of various articles, a5 4 
sealing, filling and insulating material for num 
erous uses in the electrical industries, and 4s 
a material for use in preparing solutions of 
emulsions that permit the indirect application 
of the wax for a great variety of purposes. The 
author is of the opinion that the use of paraffin 
wax emulsion merits wider study and use. Ty? 
ical formulas for wax emulsions are givet. Pe- 
troleam ceresins are characterized by faitly 
high melting points and by microcrystalline 
structure. Thése materials have proved to be 
a valuable addition to the usual line of pett® 
leum waxes. They have been made with melt: 
ing points as high as 93° C., and these high 
melting point types have been used as substi- 
tutes for the natural high melting waxes such 
as carnauba, insect wax and beeswax. 
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New Equipment for the Modern Plant 








Monobloc Centrifugal 
Pumps 


WORTHINGTON PUMP & 
MACHINERY CORPORATION 
Worthington Pump & Machinery 

Corporation, Harrison, N. J., has added 
two larger units to its monobloc cen- 
trifugal pump group. The new pumps, 
of sizes three and four inches, are es- 
sentially similar in design to the origi- 
nal smaller (1 to 2% inches) units of 
the line, and considerably extend the 
range and capacities of the group. 

This pump, besides being rigidly 
mounted on the motor frame, is sup- 
ported by a foot resting on the base. 
The pump impeller is mounted directly 
on the motor shaft and both pump and 
motor are bolted to one rigid base, 
thus relieving the pump from possible 
pipe strain. Additional improvements 
are in impeller design, renewable wear- 
ing rings, and balance rings that elimi- 
nate end-thrust and put the stuffing 
box under suction pressure only, thus 
increasing the efficiency and active life 
of the unit. 

A choice of a variety of material 
combinations permits selection for a 
widely diverse character of services. 
In the matter of fittings, these pumps 
can be furnished in standard bronze, 
all bronze, or all iron. Electric charac- 
teristics may be any standard or any 
specials. Motor construction may be 
standard (splash-proof) or special (ex- 
plosion-resisting etc.). Mounting can 
be either horizontal or vertical. 


Mereury Vapor Lamp 
GENERAL ELECTRIC VAPOR LAMP 
COMPANY 

General Electric Vapor Lamp Company 
of Hohoken, New Jersey, has perfected 
ahigh intensity mercury vapor lamp which 
is particularly suitable for high bay light- 
ing. It is a new approach to an industrial 
white light which is restful to the eve, 
which enables quick visual response even 
to details unknown under other com- 
mercial lighting. It promotes of continued 
tse of the eyes without fatigue. It is a 
particularly efficient lamp in that it pro- 
duces 14,000 lumens at a consumption of 
40 watts or approximately 35 lumens per 
Watt. It is made with a Mogul screw base 
for vertical mounting. The lamp has an 
*ver-all length of 13 inches and is de- 
‘igned for operation on 110 volt and 220 
volt, 6 cycle circuits. It has an average 
life of 1500 hours. 

: From a technical standpoint the high 
intensity light is not white. It is a com- 


bination of blue light and yellow-green 
which produces a whiter sensation to the 
observer. Due to the practical absence of 
red rays in the light, true color values are 
not always rendered when red materials 
are involved, but this has no immediate 
bearing in the industrial field where fine 
color discrimination is rarely called for. 
The make-up of energy which gives the 
high intensity its color quality is interest- 
ing in that the major portion of energy 
is produced in the center of the visible 
spectrum (yellow-green area) to which 
eyes respond most efficiently. The balance 
of the visible energy produced by this 
lamp is at the blue end, which while it has 
little visual value does reduce the glare 
factor and does produce the sensation of a 
whiter light. 


Multiple-Point Recorder 


Marking System 

LEEDS & NORTHRUP COMPANY 

Reading of multiple-point instrument 
records is greatly simplified by a new 
system of “numerals in colors” intro- 
duced by Leeds & Northrup Company, 
Philadelphia. This marking system can 
be specified on Micromax strip-chart 
recorders for two, three, four or six 
points. With each of the thermo- 
couples, resistance thermometer bulbs 
or other primary elements identified 





Multtple-Point Recorder 


on the chart by a numeral, and each nu- 
meral distinguished from the others by 
being printed in a contrasting color, 
reading of records is made easy, errors 
are avoided and time is saved. Colors 
used for printing the numerals are: 
black, green, red, violet, yellow and 
blue. 
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The print-wheel on these Micromax 
Multiple-Point Recorders has a sepa- 
rate inking pad for each point to be re- 
corded. 

A circular giving further details and 
showing a reproduction of an actual 
chart in all six colors will be sent on 
request. Address the above company 
and ask for Circular No. 314-I. 


Electric Motor 


U. S. ELECTRIC MFG. COMPANY 

U. S. Electrical Manufacturing Com- 
pany has announced an improved de- 
velopment in variable speed for use in 
the oil industry. A new lever arm con- 
struction has been developed for the 
larger horsepower ratings of the com- 
pany’s “Varidrive” motor to make one 
unit of the constant speed motor, a va- 
riable speed device, and the gear case. 
The improved design saves space and 
eliminates mounting bases and trans- 
missions, such.as couplings, fans, and 
belts between component parts. 





Varidrive Speed Reducer 


The speed change is obtained by the 
micro-speed control which varies the 
effective driving diameter of the “Vari- 
discs.” These discs expand and con- 
tract for higher and lower speeds, 
transmitting power through the “Vari- 
belt” to the take-off shaft. 


A.S.T.M. Daylight Lamp 
C. J. TAGLIABUE MANUFACTURING 

COMPANY 

C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn, N. Y., offers a new 
daylight lamp for color determinations 
which gives an illumination more close- 
ly approximating daylight conditions 
for color tests. This new, adjustable 
type, TAG-Macbeth Daylight Lamp is 
suitable for use with the TAG Saybolt 
Chromometer, A.S.T.M. Serial D155- 
34T and D218-34T; also the TAG Rob- 
inson Colorimeter. 

The company states; that its Union 


63a 











Colorimeters are now equipped with 
this new daylight lamp, attached by 
means of an adjustable bracket. Where 
Union Colorimeters are now in use, 
the old lamp should be removed and a 
new lamp procured in order to meet 
standard specifications. In addition, the 
specifications require the insertion, in 
the Union Colorimeter, of a piece of 
new flashed opal diffusion glass which 
TAG can supply to bring the instru- 
ment up to date. 


Plug Type Valve 


FAIRBANKS COMPANY 


Fairbanks Company, 393-99 Lafayette 
street, New York, recently brought out 
a plug valve designed for service where 
there is excessive wire drawing or destruc- 
tive action of any kind on the valve 
seat or disk, such as when used for 
drip, drain, throttling, etc. The long 
seating surface between the plug and 
the seat is said to insure added life. 
When these surfaces become scored or 
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Investment Saved $937.50 


Have you ever figured the loss by radiation from centralized trap- 
ping compared with individual traps? 


Suppose you had five units connected to one float or bucket trap 
with 50 feet of 3" bare piping. You would then waste $937.50 worth 
of coal (at $5.00 a ton) in 10 years—for every foot of that piping 
would waste 750 Ibs. of coal per year. 


However, this is only one advantage of 


SARCO Steam Traps 


When each coil or jacket is equipped with a separate trap, each 
unit in the plant is independent of every other unit. Air and condensate 
are removed rapidly and continuously, regardless of varying pressures 
in the return lines. There can be no air bound or water logged coils. 
Production is increased and heat units are saved. 


The 1935 series of Sarco No. 9 Traps has many vital improvements. 
Let us tell you about them, or better still, we shall be glad to send one 





or more traps on free trial for 30 days. Please state 
size and maximum steam pressure. 


Our latest catalog No. S-95 will interest you. 


SARCO CO., Inc. 


183 Madison Ave., New York, N. Y. 
Branches in Principal Cities 
Sarco Canada Limited 
Federal Bidg., Toronto, Ont., Canada 








cut they can be readily reground o, 
renewed if necessary. Due to the angle 
of the plug and seat ring sealing syr-. 
faces, the stream flow is uniformly dis. 
tributed when passing between these 
components. Manufacturers claim the 
force of the stream cannot be concep. 
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Fairbanks plug type valve 


trated on any part of the plug or seat 
and produce erosion or wire drawing. 
The seat ring is screwed into the dia- 
phragm, providing easy renewal. Both 
seat and disk are made of special nickel 
alloy of high brinnel hardness and can 
indefinitely without re- 
moving the valve from the line. 


be reground 


Oil-Blast Breakers 
GENERAL ELECTRIC COMPANY 

General Electric Company, Schenectady, 
New York, announces a line of new oil- 
blast breakers for panel mounting, desig- 
nated as Type, F K-43. The new type fe 
quires 35 percent less floor space because 
of the oil-blast principle of interruption, 
which also increases the reliability of op- 
eration. Maintenance is reduced material- 
ly; silver-to-silver current-carrying co- 
tacts prevent cumulative overheating and 
a new type of solid butt interrupting con 
tacts will stand thousands of operations. 
Any mounting—such as panels, cubicles, in 
cells, or on pipe work—can be used; and 
the breakers can be operated either mat 
ually or electrically. It is universally a 
plicable. 

The new FK-43 breakers are rated: 0 
amperes, 15,000 volts; 1200 amperes, 7500 
volts; with an interrupting rating of 50; 
000 kv-a. at the rated voltage. 

Among the features of the new break- 
er are that all three poles are enclosed 
in one frame and tank, saving time during 
inspection and giving a compact construc 


Refiner & Natural Gasoline Manufacturer—V ol. 14, Ne. 4 











tion, 2 
comple 
with 
mecha 
freedo 
tection 
are of 
Only e 
lons 0! 
Sole 
with tl 
insurir 
fault 
trip Cc 
Manue 
with tl 
perat 
cd on 


| Con 


WOR’ 
MA 
Wo 

Corpe 

offer 

whick 
from 
its pi 
the | 
point 
been 
tions 
ply ¢ 
can 

stean 


Chil 
CARI 

Cat 
Harr 
ment 
the p 

On 

















Apr 





nd or 
angle 


y 
> 
y 


dis- 
these 
nN the 
yncen- 





r seat 
wing. 
e dia- 

30th 
nickel 
d can 
it re- 
e, 


ctady, 
WwW oil- 
desig- 
pe re- 
cause 
iption, 
»f op- 
terial- 
~ con- 
g and 
x con- 
ations. 
les, in 
FS and 
man- 
ly ap- 


1: 600 
, 7500 
yf 50,- 


preak- 
closed 
luring 
struc- 


Jo. 4 


tion, and that the frame and tank are 
completely fabricated from steel plate, 
with all joints welded. The _ breaker 
mechanism is of the internal type, giving 
freedom from pumping and better pro- 
ection to connected apparatus. Bushings 
ae of Herkolite rather than porcelain. 
Only eight, instead of the usual 134, gal- 
lons of oil are required. 

Solenoid-operated breakers are equipped 
with the trip-free Type MS-5 mechanism, 
insuring positive tripping when closing on 
fault currents; and rectifiers and current- 
trip coils are available for a-c. control. 
Manually operated breakers are provided 
with the trip-free HC-2 lever; and remote 
peration with the operating lever mount- 
dona panel can be arranged readily. 


Compressors 


WORTHINGTON PUMP & 
MACHINERY CORPORATION 


Worthington Pump & Machinery 
Corporation, Harrison, New Jersey, is 
ffering a steam booster compressor 
steam 
fom an existing boiler system, raise 


which was designed to take 
ts pressure beyond the capability of 
the boiler itself and distribute it to 
points of demand. This booster has 
been developed to take care of situa- 
tions where, as often happens, a sup- 
ply of steam of higher pressure than 
available 


can be obtained from the 


steam sources is required. 


Chilling Machine 
CARBONDALE MACHINE CORP. 


Carbondale Corporation, 


Harrison, N. J., announces improve- 


Machine 





ments in chilling machines for use in 





the petroleum refineries. 





One of the improvements is the pat- 













ented Flexible Ribbon Conveyor, 
shown in Figure 1. This conveyor is 
carried on self-clearing bearings and 
rotated within the inside pipes of the 
double pipe apparatus, Figure 2. The 
cooling medium, brine or evaporating 
ammonia, flows through the annular 
space between the concentric pipes. 
The outer pipe is eight inches and the 
inner pipe six inches in diameter. Dur- 
ing the cooling process the refriger- 
ated solution deposits certain constit- 
uents which tend to adhere to the sur- 
face of the inner tube, but are pre- 
vented from adhering by the constant 






rotation of the flexible ribbon con- 
veyor. The ribbon cleans the inner sur- 
face and at the same time agitates, in- 
creasing the transfer of heat. The de- 
sign features are shown in Figure 1. 
The driving mechanism of the chill- 
ing machine has also been rearranged 
and improved, as shown in Figure 2. 
The shafts carrying the -ribbon con- 
veyors project thrcugh deep stuffing 
boxes in the end fittings, and are ro- 
tated by means of sprockets and heavy 
link belt chain. After years of expe- 
rience with all types of drives, this de- 
sign has been chosen because of the 








GarLock 7021 is constructed of 
long fibre asbestos scientifically 
blended with heat and oil resisting 
compounds and bonded into sheet 
under tremendous pressure. 



































































FIGURE 2 
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Specially developed by Garlock to with- 
stand extreme pressures and extreme 
temperatures, Garlock 7021 keeps joints 
tight under the most severe condit:ons. 
Use this superior gasket material on your 
pipe lines and equipment handling gaso- 
line, oil, gas or steam. 


THE GARLOCK PACKING COMPANY 
PALMYRA, N. Y. 
Houston, Texas 


Tulsa, Okla. Los Angeles, Cal. 

















well known high efficiency of the 
chain drive, its ruggedness, and de- 
pendability. 

Improvements in direct expansion 
chillers have also been developed, for 
which patents have been applied. 

Where the size of the refinery per- 
mits, these chilling -machines make 
good interchangers of heat between 
cold and warm oils. Much refrigera- 
tion can often be saved by utilizing 
the low temperature of wax free oils in 
this apparatus. When used for this pur- 
pose, however, they are usually spe- 





cially designed to meet the individual 
refinery conditions. 


Absolute Pressure Gauge 
THE BRISTOL COMPANY 

The Bristol Company, Waterbury, 
Conn., has developed a direct reading 
recording absolute pressure gauge for 
presssure measurement. This instru- 
ment is a recording vacuum gauge 
which is compensated for changes in 
barometric pressure and is also com- 
pensated for changes in temperature. 
It, therefore, reads direct in pressure 
absolute. 
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OF THE 
SELF-PRIMING 
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ACID VALVES 


Developed for the chemical industry by a 
company which for years has been familiar 
with the moving of processed liquids, LaBour 
Chemical Valves have amply demonstrated 
their stamina and the economy of their use. 
The increasing use of various acids in re- 
fining processes places greater and greater 
importance upon the selection of the han- 
dling equipment. 
with acid are a safe choice. 


LaBour Valves 


for use 


Standard materials used in LaBour Chemical 
Valves are suitable for most of the acids 
outside the chlorine group, and practically 
all caustics. To meet special conditions, valves 
of the LaBour construction can be furnished 
in various alloys and combinations. 

LaBour engineers will be glad to help you 
with your problems in controlling the flow 
of acid. There is no cost or obligation when 
you submit your problems to them. 


OUR COMPANY, Inc. 


407 STERLING AVENUE 


ELKHART, INDIANA 
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In industry, a need has developed in § ™® ‘ 

many processes for direct reading re- tube 

cording type of absolute pressure gauge Thi 

which could be used by operators and ener 

practical men and read direct without Weec 

confusing their minds or being delayed make 

by any necessity for applying baro-  @! 

metric or temperature corrections. and t 

The recording absolute pressure - I 

gauge is equipped with two measuring J wide 

elements which are coordinated Vit 

through a special differential trans- Stean 

mitting linkage of ingenious design. § “ ™ 

One measuring element is connected to § “" | 

the vacuum line and the other func- § PMS: 

tions in connection with the compen- § 

sating features of the recorder. bei 

This instrument can be furnished for J ™™ 

ranges as low as 25 millimeters head § ™4t¢ 

of mercury absolute pressure or its § PSS 

equivalent. — 

Meter Panel = 

BAILEY METER COMPANY * 

Bailey Meter Company, Cleveland, is 
Ohio, has announced a cabinet type 

steel meter panel equipped with doors @ 

to protect and conceal meter and con- — 

trol connections. The paneled doors E 
are provided with a three-point lock- 
ing mechanism and a substantial cylin- 

der lock. The panels are made of one- WIL 

piece sheet steel plate formed in sizes N 

to give a neat appearance. 918 
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Combustion Control 
THE WEBSTER ENGINEERING CO. 
The Webster Engineering Company, 
Tulsa, Oklahoma, announces develop- 
ment of the WECO precision combus- 
tion control system, draft compensat- 
ing type, which the owners claim fep- 
resents an advancement in the tech- 
nique of combustion practice. This de- 
velopment is said to be of importance 
to all combustion problems because of 
its wide field of application, its flex- 
ibility, its simplicity, and definitely rl 
tablished precision operation—whieh 
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continually effects economies in boiler 
plant operation. The Weco Precision 
Combustion Control (Draft Compen- 
sating Type) is entirely automatic in 
its operation. The manufacturers state 
that it is an efficient, compact powerful 
machine, regulating the gas-air ratio 
at all loads and maintaining it at a 
predetermined point. This results in 
substantial fuel saving. The control 
does all of its compensating outside of 
the furnace. The proportioning device 
is so designed that the velocity of the 
gas and air actuate the control before 
entering the furnace, resulting in a 
positive air-gas ratio regardless of fur- 
nace Shape, size, or eddy current con- 
ditions. The Weco motor modulator is 
of sturdy design, with no open of slid- 
ing contacts, and uses the Bourdon 
tube as an actuating element. 

The manufacturers state that due to 
sensitive gas-air ratio control the 
Weco precision combustion control 
makes it possible to obtain and main- 
tain higher carbon dioxide percentages, 
and to maintain a constant CO, under 
any load conditions without CO within 

i wide ranges. 

Vibration is said to be eliminated. 
Steam pressures may be held with plus 
or minus one percent or the pressure 
can be adjusted for variation up to 
plus or minus seven percent. The sys- 
tem automatically compensates for 
varying draft conditions due to baro- 
metric or wind changes and auto- 
matically compensates for varying gas 
pressures. 





PETROLEUM COKE 


With a maximum of 1% Ash wanted di- 
rect from producers in quantities of approx. 
300 tons. (Annual consumption 1200 
tons). Offers cif Trieste with Analysis and 
1 kilo as sample to 
Hugo Schuhle G.m.b.H. 
Friedrichstr. 31, Munich, Germany. 








Electrically Driven Centrifuges 


Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 
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ULMOSAN SAFETY EQUIPMENT CORP 


176 Johnson St Brooklyn, N. Y 
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It is said that the control is simple 
to install and is simple to adjust, since 
there is only one point of adjustment. 
Due to the fact that there are 12 dif- 
ferent types, flexibility is assured. The 
control may be operated either with 
electrically operated gas valves, manual 
operated gas valves, gas operated gas 
valves, electrically operated damper de- 
vice, hydraulic operated damper de- 
vice or manual operated damper de- 
vice. 

The control is applicable to all types 
of atmospheric gas burners. using 
either natural induced, or forced draft. 
Also, where a satisfactory operating 
damper operating mechanism exists, 
either hydraulic, or electric, this con- 
trol may be applied, thereby reducing 
cost. Burners may be cut in or out 
without affecting adjustment of the 
control. 

The Webster Engineering Company 
has prepared a very informative, valu- 
able and interesting technical discus- 
sion in Bulletin form, and which deals 
effectively with the precision combus- 
tion control system and its application 
to various needs. 


Swing-Out Interior Switch 
SQUARE D COMPANY 

Square D Company, Switch and 
Panel Division, Detroit, is introducing 





New Square D switch embodies 
swing-out interior. 


a new line of type D 30-ampere 
switches with a novel swing-out inter- 
ior, which is said to appreciably reduce 
the time and cost of wiring. A major 
feature is the fact that the base and 
operating mechanism are mounted on 
a metal supporting plate which is 
hinged to the side of the box. By 
pulling on the operating handle, the 
entire interior swings out and away 
from the box, leaving the box area 
open for unobstructed wiring and con- 
duit connections. 

With the wire and conduit in place 
it merely is necessary to swing the 
interior back into place and the con- 
nections can be made. The hinged 
interior is self aligning. The handle 
slipping into the slot at the side of 
the switch automatically brings the 
interior into place and retains it there. 
The interior may then be secured by a 
single set screw. Compact size of the 
interior gives plenty of room _ for 
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Speeds removal 
of asphalt 
deposits! 


Four days of laborious hand 
chipping were formerly need- 
ed to remove an asphalt de- 
posit from one firm’s heat 
exchangers. 

Now, OKEMCO, an Oakite 
product is circulated through 
the exchanger. A thoroughly 
clean job is accomplished in 
less than a day. No wonder 
the Oakite method is stand- 
ard practice at this plant 
now. 

Oakite materials and meth- 
' ods bring similar economies 
to all refinery’ cleaning. 
Write today for the com- 
plete story. 


Manufactured only by 


OAKITE PRODUCTS, INC. 
50B Thames Street, 
New York, N. Y. 


OAKITE 


Industrial Cleaning Materials ~. Methods 
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The Most Profit- 
able Method 


of controlling your boiler scale, 
rust and corrosion problem is ex- 
plained in the booklet 


HOW and WHY 


available to all refining engineers 
and operators, with the compli- 
ments of 


SAND-BANUM 


“The Entirely Different Boiler 
Scale Eliminant”’ 


This booklet graphically tells why 
SANQ\ Treated Boilers 


Se Can Never 


Have Scale! 


That’s why we can sell Sand-Banum on 
our “Satisfaction Or No Money Basis.” 


Your copy of “How and Why” will be 
sent promptly upon request. 


American Sand-Banum Company, Inc. 


342 Madison Avenue 
New York City 
Stocks carried by 
WESTERN SAND-BANUM COMPANY 


Houston, Texas; Denver, Colorado; 
Fresno, California 


and at other convenient points. 














grounding bushings in all knockouts. selves into tight contact, even on im- 
The hinged support is elevated from perfect flange faces. The gaskets are 
the back of the box to provide ample available in solid copper, steel, iron, 
space for laying wires behind the base 
without pinching the wires. 

Other features of this new line of 
switches include knockouts to align 
with standard Square D fuse cabinets 
and socket type motors. Switches 
with end walls with standardized 
motor twist-outs are available also. 
Additional features include one piece 
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tions and backed by the porcelain base 
to prevent turning, and insuring per- 
fect alignment of the switch blades. 





aluminum or lead, or as a metal shell 
with asbestos filler, and in any circular, 
elliptical or special shape. 


Gaskets 
GOETZE GASKET & PACKING CO. Grinding Attachment 


Goetze Gasket & Packing Company, [ANDIS MACHINE COMPANY 
New Brunswick, New Jersey, has an- Landis Machine Company, Waynes- 
boro, Pa., is offering a tap chaser rake 
lic gasket to withstand extreme pres- grinding attachment, a fixture for use 
sure, temperature change and vibra- jn regrinding or sharpening the chasers 
tion. The new gasket was designed to used in the company’s Style LT and 
produce full tightness with only 30 [LM receding chaser callapsible taps. 


nounced a new metallic or semi-metal- 


percent as much contact surface as on The attachment is composed of three 
the plain flat metal gasket. The quick- main parts, consisting of a base which 
er sealing effect is accomplished by jis adapted for fastening to the table of 
providing the faces with crossed duc- most makes of tool and cutter grinding 
tile and resilent raised ribs, which the machines; the swivel bracket attached 
manufacturer claims will set them- to the base; and a vise base which is 





CF FULTON 


<“V-Port’?’ Motor Valves 


HE “YV-Port” gradual opening 

valve here shown is most com- 
monly used with flow controllers, 
temperature controllers, and_ instru- 
ment-type auxiliary controlled pres- 
sure regulators in oil refinery and 
various industrial applications. It 
can be furnished for either direct ac- 
tion, in which diaphragm pressure 
causes the valve to close, or indirect 
action, in which diaphragm pressure 
causes it to open. Sizes from %-inch 
up are available, all with diaphragms 
of ample area to insure complete and 
dependable throttling action. Write 


for descriptive circular with table of 





types and sizes available. 


The Chaplin-Fulton Mfg. Company 


28-40 Penn Ave. Representatives : Pittsburgh, Pa. 
WESTCOTT & GREIS, Inc. C. H. COLLINS HIMELBLAU, AGAZIM & CO. 
| Seles end Servi Con Dvight Bis. 228 N. La Salle S 
aies an ervice Kansas City, Mo. ° a e t. 
Dallas — Tulsa Or Any Jobber Chicago, IIl. 
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clamped to the swivel bracket to hold 
the chaser while being ground. The 
swivel bracket is adjustable in a hori- 
zontal plane in relation to the base. 
The vise base can be rotated in the 
vertical plane and securely clamped 
at any angle as determined by gradu- 
ations on top of the swivel bracket. 


Gas Masks 
E. D. BULLARD COMPANY 


E. D. Bullard Company, San Fran- 
cisco, has developed a new type of out- 
fit to meet the flexible requirements of 
many users of gas masks. Known as 
a reel hose mask, the apparatus con- 
sists of a standard face piece and body 
harness, air hose mounted on a port- 
able reel, and a portable, aluminum 
blower, which may be entirely removed 
frem the carrying trunk. 

The light weight of each of these 
units makes it possible to carry them 
from place to place without trouble. 
By carrying the blower to a point near 
the place of use, a minimum amount of 
hose is necessary. Yet in spite of the 
light weight and portability, the manu- 
facturers claim this blower will de- 
velop 27.5 percent more air than the 
standard blower. This increased ca- 
pacity is due to improvement in de- 
sign and selection of materials of con- 
struction. 

The blower is mounted on an oak 
base and set on the top of the carrying 
trunk. This reel hose mask is used in 
urban operations as well as in opera- 
tions in the field. Many operators 
have clamped the blower to the run- 
ning board of an automobile. 


Welding Electrode 
THE LINCOLN ELECTRIC COMPANY 


The Lincoln Electric Company, 
Cleveland, Ohio, has announced a new 
hard surfacing electrode which is de- 
signed for building up straight carbon 
steel, low alloy or high manganese 
steel surfaces to resist abrasion. The 
new electrode, known as “A brasoweld,” 
will be found useful in such applica- 
tions as restoring teeth, lips and bot 
toms of power shovels, lugs and treads 
of tractors, housings and impellers of 
centrifugal sand pumps, gear and pin- 
ion teeth, and other equipment. 

The electrode provides a deposit of 
abrasion-resisting alloy of the self- 
hardening type, such a surface harden- 
ing very rapidly under conditions of 
impact and. abrasion. Weld metal pro- 
duced by this new electrode must be 
ground. to shape, as it cannot be filed 
or machined. The deposit is more T™ 
sistant to corrosion than high mang 
nese steel. 
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CATALOGS ... BULLETINS 


Helpful Publications Which Manufacturers Will Be Glad to Send Free for the Asking 


Canning Equipment 

Sprague-Sells Corporation, Hoopeston, Illinois, 
is distributing an interesting illustrated pamphlet 
“The Ripple That Became a Tidal Wave” which 
is the story of canned oil and canning machinery. 


Steel Flooring 

Kerlow Company, Jersey City, New Jersey, 
is distributing a new bulletin giving technical 
data on the Kerlow Floor Slab, used for indus- 
trial purposes where a solid light weight floor 
is desired. It is made removable and in any 
thickness and size desired to conform with re- 
quirements. 


Meter 

The Foxboro Company, Foxboro, Mass., has 
prepared a new illustrated booklet dealing with 
its Universal meter for flow, temperature, pres- 
sure, of steam, water, air, oil, and gas solutions. 


Rotameter 

Schutte & Koerting, 12th and Thompson Sts., 
Philadelphia, is distributing Bulletin 18-R, deal- 
the Rotameter for measurement of 
liquid and including technical data 
covering all types of uses. 


ing with 
gas flow, 


Regulators 

Chaplin-Fulton Manufacturing Company, 28 
Penn Avenue, Pittsburgh, has prepared its 1935 
catalog on pressure regulators with automatic 
cut-off for natural and manufactured gas, and 
includes the Fulton duplex sensitive gas gov- 
ernor for manufactured gas. 


Refrigeration 

Carbondale Machine Corporation, Carbondale, 
Pa., is distributing a technical bulletin on ‘“Ca- 
pacity and Design Standards fer Steam Jet Re- 


frigeration” by C. F. Hende. Request Bulletin 
W-207-E17. 
Refrigeration 


Frick Company, Waynesboro, Pa., in Bulletin 
No. 530 A., “Ice and Frost” describes various 
types and applicaton of riefrigeration equipment. 


Motors 

The Louis Allis Company, Milwaukee, has 
issued the following bulletins: No. 507, describ- 
ing the line of direct current motors, No. 510, 
describing totally enclosed fan cooled motors and 


No. 514, describing single phase capacitator 
motors, 


Stainless Steel 

Republic Steel Corporation, Massillon, Ohio, 
has published an interesting, illustrated booklet 
on its line of 18-8 stainless steels. Included is 
a table showing the degree of corrosion-resist- 
ance exerted. Request Bulletin No. 125-A. 


Transformer 

_Seneral Electric Company,, Schenectady, N. 
Y,, has issued Bulletin GEA-897E, dealing with 
its air-cooled transformers for lighting and 
Includes illustrations and engi- 
neering information. 


Power service. 


Machinery 

Worthington Pump and Machinery Corpora- 
tion, Harrison, N. J., has issued the bulletins: 
es W, 110-B2 on Worthington “Horizontal 
‘ston Pattern Pumps for Petroleum Refineries”’ ; 


— W-311 B1B—“Worthington Single Stage 
—— Type R, Centrifugal Pumps”; No. 
%-300-B6D, on “Worthington Vertical Four 


cycle, direct injection, Type B, C, D, E,— 
“iesel Engines”; and No. L-400-B5, on “‘Worth- 
mgton Multi-V Drives,” 


Stainless Steel 

Crucible Steel Company, Chrysler Building, 
New York, has issued Section 3 of its catalog, 
82 pages on “Corrosion and Heat-Resisting 
Steels,” giving unusually extensive data on all 
types, and much engineering information, typical 
installations, machining and fabricating data. 


Sheet Iron 

Republic Steel Corporation, Massillon, Ohio, 
is distributing an eight-page folder, ‘“Thumbs 
Down on Rust,” giving reasons for high rust 
resistance of Toncan copper-molybdenum iron 
and includes illustrations of typical installations 
of sheet iron. 


Refractories 

Plibrico Jointless Firebrick Company, 1800 
Kingsbury Street, Chicago, has prepared a 32- 
page general catalog covering jointless firebrick 
and other refractory products. Generously illus- 
trated. 


Strainer 

H. A. Brassert & Company, 310 South Michigan 
Avenue, Chicago, is distributing a two-page 
bulletin describing its automatic strainer which 
continuously and automatically removes suspend- 
ed solids from liquids. 


Pumps 

Taber Pump Company, 288 Elm Street, 
Buffalo, N. Y., is distributing a four-page bulle- 
tin describing its line of close-coupled pumps, 
including interesting data relative advantages of 
these types of pumps, and traces history of 
development since 1914. 


Testing 

Sperry Products, Inc., Manhattan Bridge 
Plaza, Brooklyn, N. Y., has published an engi- 
neering and technical bulletin dealing with the 
Speery Cammen Adher-O-Scope “Correlation 
Service Performance, Laboratory Tests and the 
Adher-O-Scope.”’ 


Motors 

Harnischfeger Corporation, West National 
Avenue, Milwaukee, has issued a new bulletin 
giving details of construction and operation of 
its line of convertible P & H motors ranging 
from % horsepower, 600 R.P.M. to 125 horse- 
power, 3600 R.P.M. Request Bulletin H.M. 1. 


Regulators 

Bailey Meter Company, Cleveland, Ohio, has 
prepared for distribution a 16-page bulletin on 
Bailey Feed Water Regulators, listing distinctive 


a 


features, and diagrammatically illustrates the op- 
eration principles. Includes both tight seating 
and sleeve type construction. 


Swivel Joints 

Barco Manufacturing Company, 1801 Winne- 
mac Avenue, Chicago, in Catalog 254, illus- 
trates a number of applications of swivel joints. 
They provide 360 degree swivel movements with 
no tendency to bind and do not leak under al- 
ternate steam and cold water and are equally 
fluid-tight under suction or pressure. 


Ammonia 

Mathieson Alkali Works, 250 Park Avenue, 
New York, has prepared a linen wall chart for 
ammonia users on safe and efficient use of 
ammonia, outlining safety practices in handling 
cylinders and emergency measures in case of 
ammonia leaks. Includes curve showing am- 
monia pressure-temperature relations. 


Insulation : 
A. P. Green Fire Brick Company, Mexico, 


Mo., in a current leaflet presents its G-25 con- 
trolled insulating fire brick, outlining its ad- 
vantages and showing graphs of performance. 
Its use in heating furnaces is fully covered. 


Valves 

Edward Valve & Manufacturing Company, 
East Chicago, has issued Bulletin No. 11-G4 
describing its forged steel specialties, including 
gage valves, straight-through valves, strainers, 
relief valves, special valves for turbine oil lines 
and small forged steel stop-check valves. 


Safety 

Linde Air Products Cempany, New York, has 
issued two bulletins devoted to safe practice in 
the use of its products. One contains recom- 
mended practices for gas cutting of structural 
steel and the other precautions and safe prac- 
tices in the storage, care and handling of ox- 
yacetylene welding and cutting equipment. 


Machinery 

Worthington Pump and Machinery Corpora- 
tion, Harrison, N. J., has issued the following 
bulletins: Worthington Steam Booster Com- 
pressors; Worthington Vertical Vacuum Pumps, 
single- and two-stage; Worthington vertical, 
four-cycle gas engines, Worthington  single- 
stage volute centrifugal pumps, Worthington 
Monobloc two-stage centrifugal pumps, Worth- 
ington single-stage volute centrifugal pumps, 
Type L. 
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85"' diameter x 54'0"' high Bubble 
Tower with I7 trays with reflux 


circulation. 


Send us your inquiries 


J. P. DEVINE MFG. CO., Inc. 


Subsidiary of Mt. Vernon Car Mfg. Co. 
MOUNT VERNON, ILL. 



































“You've got to have pipe 
that can ‘take it’ in that 
spot, Hank. Send for some 
Reading GPWI* Pipe. 
That has always lasted 
longest there.” 


*Genuine Puddled 
Wrought Iron 






Almost a century of 
pipe experience aids 
us in helping you 
solve your piping 
problems. Write 


READING IRON COMPANY 


SCIENCE AND INVENTION HAVE NEVER FOUND A SATISFACTORY SUBSTITUTE FOR GENUINE PUDDLED WROUGHT IRON 


70a Refiner & Natural Gasoline Manufacturer—V ol. 1}, No. # 
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